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The purpose of this document is to establish the 
nation's overall need for biomedical and " behavioral" research 
personnel. Dealfng with a limited analysis of the' currents situation 
' rathep than with projections, the document provides data, 
obilervatioiis, statements of principle and recommendations. Chapter 
two described trailing programs — , their development, current levels 
and estimated levels in FY 1976, and what is known about the' 
^ ' utilization of training by former fellows and -trainees. Chapter three 
deals with a number of pfxnci pies that have guided the (Jommittee. A 
number of problems emerge when these principles are applied. These 
problems include; the costs of imbalance \of supply and demand; market 
studies Ajfd their limitation; fellowshipiS versus training grants; ; 
tradning. grant funds to ""institutions an^ to trainees; and the 
. ' 'postdoctoral pool. In Chapter four, some significant trends 
concerning the development and utilization of biomedical and 
behavioraV'research personnel- are presented, ' including: graduate 
enrollments and student support; , Ph.D. output 1961-74 ;. research and 
development expenditures; current number of active researchers. 
Chapter f ive .provides a »brief summary of important points. Appendices 
contain lists of committees and members; legislative and 
administrative history of training authorities;, some data sourc^es and 
studies; and a bibliography. (Author/KEr 
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OFPICe OJ^ THE PRESlteKy 
2IOI CONSTITUTl6^^ AVENUE 
WASHINGTON* O. C &04tQ 



National Academy of Sciences 



June 16, 1975 



The H(S>norWDle Caspar W. - Weinberger ^ . 

Secretary. \of Health, 'Education, and Welfare 
Washington'/ D. O. 20201 • » . V 



My dear Mr.^ Secretary: - / * ^ 

■ . V - ■ ■ • - . : ^ ■ - ■ 

I am pleased to present to the Department of Health, 
Education, and. Welfare the 1975^ report of the Committee on ^ 
a Study of Na^tional Needs for biomedical and Behavioral Re- 
search Personnel. This continuing study has been undertaken 
by the National Research Council. pursuant to -Title I of the 
National Research Act of 1974 (PL 93-348) . It responds to 
your request o:^ Septemfeer 16,^ 1974 that 'the National. Academy 
of. Sciences, mak^ such a study and. follows my letter of March 6, 
1975 indicating that the Academy would accept this task. The 
work has. been su;pported under Contract NOl OD 5 2109 with^ the 
National Ins titu'^es *of Health. " , 

The Act states (Section 4f3 (a) ) that the purposeis. of - 
the* study are to: \"(1) establish (A) the Nation's overall i * 
need for biomedical .and behavioral^ research personnel, (B) the 

Vsubject areas in which such personnel are needed and the - nximber 
of such personnel^needed in each such areaf and (C) the kinds , 
and. extent of training which> should be provided such personnel; 
(2) assess (A) cur^^nt training programs available for the train- 
ing of biomedical and behavioral research personnel which* are 
conducted under- this Act at or through institutes under tiie Na- 
tional. Institutes of Health and the Alcjphprl/ Drug Abuge, and 
Mental Health Adfhinistratipn, and (B) other current training 
programs available for the training of such pelTsonnel; i^) 

"identify the kinds of research positions availably to ^nd held 
by individuals completing .si^ch program^; (4) determine, to the 
extent feasible, whether the programs referred to in clause (b) 
of paragraph (2) would be adequate to -meet the needs established 
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under paragraph (1) if the programs referred to in clause (A) ; 
of paragraph (2) were teminated; dnd^ determine what^jrnodi^- 
ficfetions in the programs referred to in paragraph (2) are re- / 
quired to meet the needs , established under paragraph (1) ." * 

The prei?€nt document, submitted in order to meet the re- 
quirement jEpr a re:^rt in FY 1975, was prepared little more 'than 
three* months after commencement of the study., hence, it cannot 
respond fully to ^the broadband difficult requirements set by 
the Act. But a beginning has been made'. 1^} trust that our re-* 
ports in 1976 and thereafter will deal in' a more detaij.ed and 
ji^aningful way with the significant problem you have brought 
to us . - ^ 'X * . , ^ * 

. We shali be glad to discuss this report for 1975 wit]^ 

you ancf your, staff ; ■ • ^ ' > * 

- ' ' ■ • ' ' ■ - 
Sincerely yours, 

Philip Handler , 
President 




^ . Th3,s is the :f irst of th6 annual reports in the cpntinuing study ^re-^ 
quired* under provisions of the Natipnal Research' Serviciq Award Act Of 
1974. In approachjlng this initial task, thej^Committee on a Study of'. 
National Needs fori Biomedical and BehaViqral Research Personnel examined • 
critipally, a* large land diverse body of aVailab^-e data. The picture emerge 
^-ing from that scrutfiny did not. permit, a clear distinction between transi- ' 
tory developments ^aind longr range ^rends even though there 'is ample re^on: 
to believe that weiare in a period of transition. Limitations in the data 
base were '^anticipated in . the precedincf feasibility ""study and. in the event, 
provpd all too true| - It is not surprising, therefore/ that the present 
report deals with a i limited anal:^«is of the current situation rather than 
with pro jectiotis. \ '\ v ; '- 

- ■ . ■ ■ ' ■. ■ - ■■ ■ r 

The reJ)ort has \ been prepa:red under the most formidable time con- 
straints ^ Approximately 90 days elapsed from 'the authorizaition to pro- 
'ceed with "the study tb the Committee's final/review of the report. '%^ere 
has been a grossly inadequate opportunity to weigh broad policy questions 
that have been the subject of continuing debate. Nor has it been possible 
to deal' at length with a^l the administrative, resource, and organizational 
is'suestV^-^hat fall within the purview of the continjiiiig .study. Consequently, 
this -report should be 'regarded as a^ preliminary response to the Congressio- 
nal-request contained in the Act. With enhancement, of the data* base and 
refinement .of methodology^ which can be expeqted in the coming year/ future 
annual repor^ts can be looked to^fpr realizatJio^i 'of -the full ^potential of 
the contij^ing study. * * * 

/ Comple?tion of the report for 1>975 would not have been possible with- 
out^ help from many quarters. The Committee is indebted to /its Panels for 
advice on data analysis, disciplinary classification, and the ^status of 
science in the various fields. Vincent Price of the National Institutes 
of Health, David Kefauver of the Alcohol, Drug' Abuse, and Mental Health 
Adrrtinistration, and Daniel Fox of the Healt^h Resources Administration 
provided data^ and helpf.ul interpretation of administrative procedures in 
the training programs. Robert A. Alberty, Chairman of the Commission on-* 
Human Reeources:, and William C. Kelly, its Executive Director, were a 
source of constant support tlii^ough their landerstanding of the complexities 
of ^scientific" manpower 'studies* --Robert Lindee The Henry J. Kaiser Family 



Foundation provided vciluable adyice\and assistance. Several consultants^ 
Richards. Freeman of Harvard Unxve^Tsityr^ Heiman oi I'^mpl^- ' - 

University, Robert G. Sriyder, full-t$me consultant to- this project, and ^* 
Robert K. Weatherall of the Massachusetts Institute of Technology— con- 
due te'd studies at the Commiftee's r^qiiept /€Ehd provided much helpfurL assis- 
tance. ^ Finally, it is a pleasure to acknowledge the competence 'and in- 
dustry/of the entire staff— especially Prudence Brown, t^ort^r^- Cogge shall,. 
Lindsey HArinbn, Kay Harris, and Allen SiWef,*wha served a^ Acting Stiaff 
Director— in responding to the demands of\this^ first phase of the. coritin\3B^^;^ 
ing study • ^ . 




Rpbert J.\Glaser, M.D. 
Chaiirman 



Jiine 11, 1975 
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RECOMMENDATIONS „ . , 

.' ■■ ■ * ■ ' ' • . ^ . ■ * 

. ' . ■ ; . .. . 

• .... * • . . ■ V 

■ *■ * ' . 

In developing' its recommendat'icms / the Committee was guided by^^e 
principles described on pStges 37 through 40 and its ' experience with bio- ' 
medical 'and behavioral training. ^ TKe • available quantitative data were 
studied/ but at the present time it is not possible to derive needed train- 
ing levels (niambers of people to be traijpied) simply from quantitative in- 
formation. More can^ and will, be ^done tp improve the data base and its 
interpretation. _Some directions that this effort will take" are described. ^ 
in the last two sections" of this chapter and in Appendix D. In addition, 
the Cpmmittee is looking forward in the year ahead to obtaining informa- 
tion about recommenced future levels of biomedical and behavioral rese'arch 
support ftrom the report of the President's Panel on < Biomedical Research. 

In the view of the Committee, the most importan'^ principle under- 
lying its Recommendations concerning training is the importance of main- 
taining oir increasing the quality of biomedical and beihavioral research. 
It is important to attract able people into thes^ research fields and. to 
make it possible for the mos^: promising to obtairl the best possible educa- 
tion and research experience" at pre- and postdoctoral levels, independent 
of their own personal resources. In order to' maintain high-quality train- 
ing environments, it is also' necessary for the universities, <> as well as 
thef students, to,' have sufficient stability to make' soxand plans. The country 
also -has' a large stake In the quality ol,,^the postdoctorals in the pool, 
supported as tTrainees' and fellows, and must be careful in developing plans 
that would alter the nature and size of this pool. '. " ^ 



% ^ . ' A. .TRAINING RECOMMENDATIONS 

The Committee r^ommends that federal tretining support be maintained ^ 
in FY '1976 across the fields of the bipmedical and behavioral sciences at 
the levels that prevailed in them in FY l^'^S.* By *^'ievel^" we mean numbers 
of people to be trained. Point^s 1-8 deal with the special requirements for 
training in, the' four broad fields, by preAoctoral and postdoctoral categories 
Point 9 siWiarizes, the Committee's xondef standing of' the numbers of trainees 
and fellows that dts general recommendation.* calls for.. Point 10 concerns .the 
division of support batwe'en fellowships and training grants. 



■^See page 20 for definitions of su6h terms as "fellowship/" "training grantr" 

etc. ' ^. ■ . ^ ■ ^ r 
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1. Predoctoral trainAig in 'the basic biomedical sciences 



Since tjie training of graduate students adds to the nation's stock . 
6^ basic bioscience research personnel, the Committee hgis addressed the 
question of the appropriate rat^ of training of* doc tpral candidates in . " 
these fields. The demand for ^additional doctoral scientists is going to 
depend upon the research programs of the National Institi^es of Health 
and other government agencies, expcUision of research in industry, the' 
development of- government programs for \Lmprovement of the environment, 
and personnel requirements related to quality standards on food, drugs, 
Wate^- arid medical treatment. Some guidance* as to appropria1:e levels* 
will cbme from the recommendations of the President's Panel on Biomedical 
Research concerning future levels of biomedical research* However, it 
appears now that ijiiless there "is significant' expansion of biomedical- 
'research supported by government and industry and significant. rates^of 
departure c^f individuals from biomedical research into teaching ^ admini- 
stration, ^nd other non"*research activiibies, futi^ir^ predoctoral .trains- 
ing levels may need to be reduced from current .levels in some p.f .the 
basic bioscience fields. j- 

The Committee does not feel that "it can ma,ke specific recommendations 
about predoctoral training levels, in specific i^ields of the basic "biosci-- 
ences; until, these matters have been studied in greater detail during the V 
next year. ' i|It, does .not believe that the aggregate predoctoral tra^kiing 
levels in these fields shbuld be increased above the levels of FY 1975, 
although there %ay be need&pr flexibility ^^n adjusting among subfields. 
Some subfields may need somewhat highest: le'^fe of training, to be com- 
pensatierd by somewhat lower levels in the other subfields,^ 

The NIH Medical Scientist Program, lander which suppl>rt is given to 
persons who wish to acquire both M.D. and Ph.D. training in preparation 
for medical research, deserves specia^note. Although this is stij,l a 
relatively small program, it gives evidence 'of being an important 
component of j:he training spectrum. The program provides an im- 
portant "middle groiHid" in the training spectrum. The Committee believes 
that support for this program should be maintained and the feasibility 
of its expansion, under present high Standards of excellence, should 'be 
explored by jNIH so that that possibility can be considered by the Com- 
mittee in preparation for the 1976 report. • 

2. Post^doctoral training in the basic biomedical sciences 

The Committee empha4izes the importance of postdoctoral training 
support in the basic biomedical sciences. Postdoctoral training for 
Ph.D's is essential for the qualify of the preseftt and futurdVsbiomedical 

• • . . i . : > ■ 



research enterprise. Support of postdoctc)rals^does not increase the man- 
power pool, but provides for its improvement and for diversification into 
inore applied areas of special importance. In many o£ the >basic biomedical 
sciences/ long training experience is required for those who will make* ^ 
significant contributions in specialized^ fields,- and for. others, post-^ 
doctoral training provides the breadth needed for research in more applie^i 
4 * areas* In particulajit^ this mechanism provides ^ way of supporting ne- 
• glected or emerging fields which may,, in fact, have great potential for 

new approaches to the solution of important recalcitrant medical problems, 

Postdoctoral training for M-D.'s provi<ies them the opportunity 'to y 
enter areas of basic bioscience research with the perspective of a medical 
^ education and health-care .experience. Predoctoral trailing in* the basic bio- 
) sciences usually lasts about seven years, but postdoctorals often achieve 

their training goals in two years. Thus postdoctoral training programs pro-;^. y 
vide the mecins for preparing rese^chers more rapidly for emerging and re- 
cently , recognized priority area^s. In addition, postdoctoral's do research 
► and add to knowledge in their fields. . . ^ # 

3 . Predoctoral traiyiing cin ^the behavioral sciences 

NIH and ADAMHA training grant programs'*^ have relatively modest effect 
on the total numbers of research doctorates produced each year «in psychology 
and other behavioral sciences because^-s^ily a small percentage of the current 
' doctoral candidates are s^^pported in this way. However, NIH and ADAMHA trai 
ing grants support a large fraction of the dodtoral candidates' in certain areas 
of the behavioral ^sciences — -such as anthropology^^ii^ehavior/etjhology, and spci- 

, ologj^ — that are of special interest for the objectives of ' certain programs of 
NIH, ADAMHA; and HRA. The needs for federa-i research training support in the 
behavioral sciences sAould therefpr^e be judged in relation to the requirements 

' for behavioral research in areas relevant to current^ggtibnal health objectives. 

^ In order to have strong national research programs in areas such as . 

drug abuse, alcoholism, and mental health, predoctoral training should be 
• provided in areas that are especially important for these national pro- 
grams. In addition, there should be training for the purpose of increas- 
ing the application of behavioral science methodology to general medical 
problem areas and the delivery of health care as more emphasis is diret^ed 
properly to long-term, degenerative processes and to effective societal 
^adjustment,. Such training grants- can attract able, students into baeic 
areas that are important for future research on this class of national- 
problems. 

' V . . , ■• • ■ ✓ ■-. . ■ . • 

4 . Postdoctoral tjr^ining in the behavioral sciences 
Postdgctoral training provides the opportunity to attract Ph. D's and 
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M.D,'^ into, behavioral research basic to improving mental health and 
at^taccking effectively problems of drug abuse and alcoholism, and. to ^ 
give training in applied or problem-oriented research to. basic behav- 
' ioral scientist^- Further studies will be mad^ of the -needs for be- . 
havioral scientists in research programs of :^nterest to NIH and ^ADAMHA, 

5; Predoctoral. training in the clinical sciences \ ' v 

- — — — — : — x"^ • \ _ \ 

Tills is a small and ratKer specialized for^n of training but provides ^ 
an opportunity to involve pre-Ph-D. as veil as pr^e-MlTb. student? in work 
on clinical research problems ^ Because of difficulties ot classifica- v 
tion,- tViis area of predoctoral research training is not clearly separable 
from predoctoral basic biomedical science research training and so will 
not be considered separately here- ' . 

■ . ' - ■ 

6 • * Postdoctdral trailing in the clinical sciences ' ' * ' 

' •^The National- Rekearch Service Award Act is designed primarily to • ** . 

provide traimng if or' research and Is not intended for the specialty 
training of clii^iqiahs for the practice! of medicine, (This limitation 
may. m^ke it. possible to reduce the numbei^, of trainees in this area, but 
tjie facts are not yOt\suf f ici^ntly clear to' the Committee that it can ' . 
j^j^feel confident of specif ic jrecommendations for reductions. At the' pre s-^ 
ent t?ime, medical students^are showing increased interest in medical prac- 
tice rather than careers in research^ and so current programs for research 
training in clinical sciences may "be undersubscribed a.s compared with re- 
cent past training levels, and there may be no need for deliberate re- 
istraining actiorf. Therp is a common misconception that the number of M.D, 
researchers is e^ large; the Committee can find nb evidence to 

support this notion. " * y. 

✓ ' *•'''■''■'» * • •» 

In view of the importance of clinical res'earch ^and the need to attract 
capable M,D.'s into the field, the Committee is not prepared to suggest spe- 
cific reductions at this time, . . , 

— , ; ' * ^ • ■ ' " - ■ , 

... „ . ■ K . ■ . ■ - 

7, Predoctoral traj.ning in health services research 

This relatively new area, 2 represented primarily but not* exclusively 
by the HRA, has special importance £br national health policy 1 It, involves 



Improving Health Care through Research and Development , A report of' the 
Panel on Health Services Research- and Development of the President's Sci- 
ence Advisory Committee, Office of Science arid Technology,' U, S, Govern- 
ment Printing Otf ice,' J^^rch 1972, 
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economics^ sociology , statistics, and ojther discipline5>4Dut the needs 
for predoctoiral trair\ing programs cannot be judged, simply in terms of 
the annual doctorate productions in these fields. Health services rp- 
'search necessarily requires a mul'tidisciRlinary approach. In order to 
assure that training in this area is of high quality , there is a need 
for a limited nximber of pred9ctoral training programs. Since this is a . 
new ar^a ot recognized national ne^, there is the temptation to build 
up progi^s too rapidly. The Coir»nittee suggests that training programs 
emphasize ^Postdoctoral training somewhat more than predoctoral until the 
future demands for such research personnel become clearer. 

This is not a single field ^ and a wide diversity of ttaining grant 
programs needs to befeeveloped. HRA and professionals in this area have 
an obligation .to develop plans and objectives which can *be examined in 
terms needs for training programs I - . 

8. Postdoctoral training in health services research 

* Postdoctoral- training programs' of fer the opportunity for attracting^ 
^hvJD. 's from areas suqh as sociology, psychology, econoinics, and anthro- 
pology into research on the/quality and effi<:iency of health services. 
Since postdocto^als can J^e trained in less time than doctoral candida,tes, 
posi:doctoral programs off er a special opportunity for the' development of 
this field without over stimulating the production of new doctorates. The 
CpnSStittee^'s present impression, based "^on incomplete^ data # ,is^ t^at there 
are a fiw*. fields in la^alth* services research that are in snort supply; 



9. Numerical re comme nda t ions 



WliAp^ied to the eight^ broad training areas, the recommendations given 
' above yieici .approximate * numbers of full-time trainees and f ellowS for Sup- 
port in 197.6. ihe reader is reminded that these numbers are based on 
estimates.^ of training lejels in FY 1975 (TABLE 3) and are not indepen- 
dently derived. The nuni^ers are as follows: 

Predoctoral Postdoctoral . Total 

-' — '■ , . . ' ,^ • ■ » 

- gasic Biomedical Sciences 5,700 3,100- ^ 8,800 
-.Behavioral Sciences' ,1,800 - 260 2,060 
•- Clinical Sciences 140 3,200 3,340 

- Health Services Research v?^640 



90 730 



Totar 8,280 \ 6,650 ^> 14,930 



\ 



5 



These' numerical recoimnend'ations, according to the information available 
to the. (^itimittee, approximate the ntimbers of awards made in these fields 
in FY 1975. The recommendations are mad^ subject to the following concii- 
tions: . . 



ar The distribution of federal training support should 
be divided among NIH, ADAMHA, and HRA according to 
the FY ^1975 pattern. . . 

b) Distribution of t!he above nxambers among subfields, 
of the fotir broad training f ieJlds should approxi- ' 
mate the distifibution that, prevailed . in FY 1975. 
Pages ^3-24 contain a list of the sijd)fields that * 

^the Committee, . for the purposed of the present re- 
port, considers to be associated with these broad 
tiraining areas.v The' taxonomy is far from satis- . 
\ factory, howevef; and will be the subject of further 

, -sttiidy in preparation £or the 1976 report. 

c) The Medical 'Scientist Program should be supported 
at its FY 197? level of approximately 450 persons. 

d) A s6mewhat greater emphasis should be placed on ^ 
postdoctoral training than on .predoctoral in the 

t " * b'ehavibral sciences And ^specially in hea'lth ser- 
vices research over the next several ye&rs — not a 
' ^ mai'^ed discontinuity, but a gradual shift toward 

* J., postdoctoral training. The* proposed -reduction in - 
> / postdoctoral ^awards in health services reseaifch^ in 
' the President's FY 1976 budget; (see TABLE 33 

seeitw unwise in. view of the need td suppoictjthe 
straining of those who wish to transfer to ^his field, 
■ ./ ) • - ' . / 

' This simple cla^^ifi^^^ of all NIH, ADAMHA, arid HRA research 
training programs in fiK^ and behavioral sciences is not 

intended to inhibit inSflr^ of new types of training grant and 
^llowship support oa: or concepts of training. Interdis- 

ciplinary fields are, of t^; j^^tant for developments which ^re relevant 
for health problems and sh^^4"l>^ No classification scheme 

rigorously and invariablf ^^^^'^'^^^^^ 
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10,' Training grants versus fellowships 



The National Research Service Award Act specifics that not less 
th^ 25 pe^rcent of the training funds should te used, for awards to J \ 
indi'OidUals. The Committee general, favors training grants to in- 
stitutions over fellowships^warded to individual students. Training 
grants have the advantage that they provide' for the development of a ^ 
^training«environment in which a gr6up of faculty members, graduate^ 
students, and po^tdoctorals work together toward a dpipon objective. ^ 
The Committee recommends , - whil^ recognizing^ the impolrt^nce of . predoc- 
to^al fellowships in certain instances, that predoctpj^al training of 
NIH, il^^MHA,' and liRA be supported through training grants. 

■ * ^ - ■ * ■ :t- '■ -:\' ; ■ . - 

At the postdoctoral levei there is more \need for fellowships 
because of the much wider variety of fields and the feact that some 
of the postdoctorals need the, opportunity to seek training in smaller 
departments, laboratories, or institutes that might not be able to sus- f 
tain training programs. The percentage specified in the Act as a lowe» , 
limit for awards to individuals may be .an appropriate .upper limit as^ 
wAl fdr postdoctoral awards through ifellowships to individuals. ;Until 
the Commi\:tee h^s had an opportunity to ^examine the situation more care- 
fully, it recommends that ,the prot>ortion of postdoctoral training given 
in the form of fellowships be essentially similar in FY 1976 to- what it 
was in FY 1975. Further »study will be given in the year ahead to this 
important issue. Such further study may lead to recommendations for ^ 
changes in this aspect of the Act. 



4 



B. "recommendations concerning data and methodology: 



1..:. Data 

' \ The Committee . recommends th^t the NIH, APAMHA, and HRA work with the 
Committee's own staff, the Panel on Data-and Studies,^ and other organiza- 
tions to remedy deficiencies in data as a matter of high priority. Spe- 
;?^iffcally: ; 

a) The field structure used in the Doctorate Records File 
(DRF) and the Comprehensive Roster of Doctoral Scientists 
V and* Engineers JftR) of the Commission on Huitian Resources 



^See also Appendix^ 
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to describe the biomedical and behavioral fields should 
be reconsidered to see whether it 'can be made to meet the 
requirements of this study more adequately • Efforts to 
achieve a common field structure should at the same time . 
• be pursued elsewhere. 

b) Information items in the DRF and CR concerning the extent 
pf research involvement of-4.ndividuals^ should be made more 

^precise. It is necessary not only that, persons whose xer» 
search activities are' a. major function be separated from 
those who are less ^^irectly involved in refeeai::ch, but that 
the percentage of time each person spends" in research be 
specified. * ^ " , * 

c) The sample used in. the CR to obtain information about bio~* 
^ medical and behavioral fields should be sui-^ably augmented 

to give greater^tatistical validivt^ to'the data in thfe 
more specialized data cells. » " 

d) Lack of comprehensive 'data about M.D. researchers is a 
major deficiency in understanding the persoiviel supply 

in the biomedical and behavioral re sear c1;ij fields. The > 
Committee recommends that. steps be taken in cooperation 
with the Association of American Medical- Colleges to • 
, extend the coverage of the AAMC'3 Roster of Medical School 
Faculties to include M.D..' s comducting research' in research 
institutes, industrial* laboratories> and the NIH Iritramural 
Program knd other government agencies. Other, appropriate^ 
steps" should also be taken so that complete data on individ- 
uals in this group will be* avairable. s 

) The Alcohol, Drug Abuse, and Mental* Health- Administration 
and the. Health Resources, Administration should /<:;jreate from 
administrative records a comprehensive, computerized data 
bankriconcerning all persons who have been given support in 
their fellowship and training programs, both predoctoral 
and postdoctoral, from the inception of the programs to 
the present, and shciuld keep these files current in^the 
future. Such a file has I^een created for the National . 
Institutes o%H4^|tth and serves an essential purpose in 
the administratioh of NIH training programs and in studies 
such as tho^e of ''this Committee. In order to achieve this, 
ADAMHA and HRA should^ be given additional authority to 
collect the needed data from training-programs directors ^ 
and others. I 



f) . Data sources cm modes of student support other tm|n the ^ 

training and fellc^ship .^programs addressed by the National 
Research' Service Award Act— i.e. , teaching assistantships 
and research assistantships supported by state or institu- 
^tionai funds, research assistantships and postdoctoral 
assQciateships supported by federal, research contracts 
student loans, and private funds — -need to be developed and 
made available to the Committee on a' more systematic basis. 
(See Appendix 'D. ) 

■ • • V . . ■ ■■ • . ■ ' ^ " ■ ■ ■ 

g) Consideration should be •given, to employer ^urvey,s and other 
data sources for evaluating future' demands for biomedical 
and behavioral, research personnel. The cooperation of 
professional societies can Jae e^specially helpful in this"^ 
connection. . - ^ ► .' " , 



.\ . h) Prograrii data on the probable effects Qf new administrative 
procedures, budgetary provisions', andNDther ^vel-determin- 
^ ing factors need to be made civailable to the Committee by * , 

NIH, ADAMHA, and flRA on a continuing basis. ' 



,2. Methodology / . * 

^ The Committee joins other organizations,* ^uch as the National Science 
'iPoard, in urging that greater attention be given to the devel^Jpmeht of , : 
more adequate techniques for projecting supply and litilization of per- 
sonnel in these field^. Specif i^ally^ the Committee recommends tj^t • 
consideration be given to- the market ir\pdel, which attempts to incorporalte 
behavioral^ characteristics of employers, training institutions, and in- ^ 
dividfual students and scientists, as well as t^o the "f ixedrrcoef f icient" 
methods of projection used in' the past.. . '' ''^i 



• / C. RECOMMENDATIONS CONCERNING THE SYSTEM 
\ OP RESEARCH TRAINING AND UTILIZATION, 

During' the year ahead, the Committee will examine in greater detail 
the complex problems of the sy8^tem with which the National Research 
Service Award Act is concerned .V Maintenance af excellence of training, 
assuring the stability of the system* and forestalling wide swings in the 
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jersonnel supply , and avoiding the dangers of ■Stagnation of the research^ 
dre will all concern the Committee. . Meanwhile r rt:he Committee re^commend's ; 



.1 

1. Innovative af>prQ!aches to research training, such 
as ,tlie new program in the I^ational^ Heart afftd Lung • 
Institute^, need to be instituted and evftluated; 

The turnover rate of the cadre pf biomedical and 
^belfiavioral researchers needs special* attention in 
an erajpf stasis in faculty growth and limitations 
on,.alternatlve opportunities fqr people who want • 
to" le'ave research for other activities. New mecha- 
nisms, will be needed ^ to, make it possible fdr outflqw 
' • at the "top," inflow of new^ talent,^ aj^fj exchanged with V 
other fields of endeavor througfhout the'hormalti wprk 
span. The Committee will disCuss these matters in the , 
yejar "ahead J It urges other ojfeganizations to do so also 
' an4 sh^re their findings with'^it. .» 



ti 
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ORIQINS AND. ORGANIZATION OF yTHE STUDY 



V -hi ^'Tfte present repo.rt presents the f indings^ ai:xd^ recommendations of 

the Committee on a Study of National Needs for Biomedical and Behavioral* 
Research Personnel, as the first . of the Annual reports in a cQntinuing 
study called for in tKe' National Research Act of .1974 (PL 93-348V, 

■ ' - - ■ ■ ^ ■ Ji ' ■ ■ ■ ' • 

- • : " \ ^ \ ■ ■ ' .• . - ' ■ ■ ' 

' ' SUMMARY OF PROVISIONS 

* . \ Apiproved on July 12, 1974, the Act amends th^ Publxc Health Service 
Act :"to^estabiish a program of National Research Service Awards to assure 
the continued dxpellence [emphasis addecj] ^of b:jlrOmedical and behaviotai 
research." Title I is called the National Research Service Award Act 
and will be r.ef erred to i-ff-this^ repdrt as thei Act. It repeals existing, 
research J training and fellowship authorities of the National Institiites 
of -Health (NIH) and the. Alcohol, Drug Abuse,/ and Mental. Health Admirii-- 
stration, (ADAMHA) . Research training activities of these agencies /will 
hjenceforth be carried out under a consolidated- authority, contained 'in 
the new law. The Act concerns research training primarily, although 
. clihical training is also "Iddr^ssea^^ It is not completely clear how 
^^^;i^e Act affects authority available elsewhere d^i^/die Public Health Ser- 
vice Act under which the Secretary may entSt^-i^fto 'contracts with public 
and private entities and individuals for health services resesarch and 
.i, health' statistics training^:^ ^: ' 

The. Act is a clear signal of Congressional Concern regarding an ■ 
important sector of the nation's human resources. The Committee regards 
its enactment as a positive step iii. which"~the Congress calls on the re- 
, sponsible agencies of the Executive Branch, its own committees, and the 
biomedical and behavioral fes^earch cotnmianities to examine national, per- 
■ sonnel requirements . in an area that has contributed . much to the national 
well-being in the past and that has much to offer in the future.. 



;^See Appendix C fof fixrther information about ^^gislative authorities 
for training," including portions of the text of Title I of the Act. 
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mm. 

mTh^^^^ awards for , predoctoaial and postdoctoral research 

' vV tqrai^mn^ ti^^^ to individuals and to nonfederal' public or nonpro^K-t 

iriS^fcitv^feipti^ (which will select individuals for such awards). Not less 
tHa^^^; 25^ amount appropriated must 'be made available 

directly to Each award recipient must "give assurance that ^ 

1^ cix:,; iS^^ meet a service requirement -^er^gage in health "research or 

ti^achinif or/ .alternatively (1) ■ serve as a member of the National Health 
Servi;pe Corpsy (2) serve in his or her specialty in a^jgeographic shortage, 
t area jf^n that/specialty or in a' health maintenance organization which - 
offers care i^ a medically underserved area, or>^3) serve in an approved * 
.healthAr^lated activity. Guidelines now under rej^iew specify the period ♦ 
of time within which repaywerft may be made, the y^pe of research and 
^ teaching^\ which qualify as payback/ and ottier inatters relating to service 
payback, V Recipients who fail to compl;;^ with, the service requirement 
must repay the amount of their awards plus interest/ l^ss, proportionate 
credit toi^^^ of t*ie monthb they actually served. ' ^ 

'Effeci^^^ 1, / J.975, awards under the Act may be ma^e for -research, 

training oniy^K' ^'^^'^^^^ areas in which there vis need for personnel, 

^ as determine^ a* cop^ the Secretary is to request ^^.^ 

the National Vi^caldemy bf Sciences to. conduct. The Act states that the 
purposes of the ,\study' 4?e to : :-,r ' ' / ' ^ 

1) esti^^lish (A) the Nati0i's overall need fdr biomedical 
and beiiavi^ral . Research personnel, (B) the subject areas in 
which sxxcp, personnel are needed knd the number pf such 
personnel needed vin each oeuch area, and (C). the kinds and 
extpnt of training which should be provided. such per^nnel; 

2) assess (A) cui?rent training programs av^ileible for the 
training' of biomedical and behavioral research personnel 
which are conducted ilinder this Act at or through institutes, 
under the National Institutes of Health and the Alcohol, 
Drug Abuse, and Mental Health Administration, and (B) other 

^ current training programs available for the- training of ^ . 
such per sonri^^lrVyv ideri^tify J:h^ 

available to and held by individuals completing such 
programs; 4) determine, to the e^ whether 

• the programs referred to ^in clause (B) of paragraph (2) 

would be adequate to meet the needs established under ^ 
paragraph (1) if the firograms referred to in clause (A) 

' of paragraph (2 )\ were terminated; and 5) determine what 

modifications in the prograflis referred to in paragraph (2) 
^ are required to meet the needs established under paragraph 

- .-(i). ■ . ' -"; ' ■. ' . . ■ ■ ■ - 
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FEASIBILITY STUDY ' ■ - ^ . . ~ 

Pursuant tdithis requirement, the Secretai;y requested the Academy 
on S^pteipbei: 16, X974 , to conduct, the study • ^The NIH was designated 
th^ .lead agency within the ^ federal government ^, bub it was understood 
. that the study would also require assigtanqr^^rom ADAMHA. . - Since the ^ ^ 
National' Research Couiici^ is the operating arm' -of ; the Academy -fe-he ■ . . 
Chairman of the National Research Council (NRC) asked ^he. Commission .on 

• Human Resources to take a central responsibility^ within NRC, -with the 
landerstanding that btheV NRC iinits—Qspeciallv^ ot Behavioral 

• and Social Sciences, the Assembly, .of Life Scieft^Sy and the, ^Institute of 

Medicine— would also pa.rtibipa.te,. 

• - , . ■ . ■ • _ ■ ■ / 

• - ' • ■ ■ -' . ■ ■ '■' 

■ . ' ■ ; ; , ■ . V , ^ , . ■ . '- , , ■ " , 
VQn SeptaiOaer 21, 1974, the Governing Board approved the establish- 

~~^ment li . a committee by the Commission on Hviman Resources to examine the 
- v feasibility' of the continuing study called, for in the. Acrt. . Funds were 

■ provided by the NIH to carry oiat the feasibility study. NIH, ADfl|iHA,' 
' . ahj^HRA alsc|, provided ia±a and other information upon reqilest and con- 

suitea-'wi't^ the committee about the requirements for the fontinui^g 

• study.., \ :. 

. The dditimittefe on"^ Feasibility study of National Needs for Biomed- 
' ■ leal and -Behavioral Research Personnel met three times under a very tight 
schedule to complete it^ task as early in 1975 as possible. Five panels 
in disciplinary areas (Basic.Medical Sciences, Basic and Applied Biology, 
A-,feehavioral Sciences, Clinical Sciences, and Health Services Research. and 
Evaluation) and three panels in methodological ar^as (Suppbrting Studies, 
Data and Analyses, "and Impacts of Training) assisted the c^omnriittee in 
reviewing the adequacy pf data and methodology for estimating national 
personnel needs in the biomedical and behavioral research fields and in 

• eonsidering some possible approaches to the tasks set by the Congress. 

■ ' ■ * . . ■ \ . . ■ 

The chairmen of the Commission "and committee and members of the 
staff consulted widely concerning ways of responding to the Congress- 

■ ional mandate. Within the NRC—in addition to the. Commission itself— 
the following iinits w^re kept informed and-^nviteia, to contribute : 

■i Assembly of Behavioirai and Social Sciences, Assembly of Life Sciences, 
and Institute of Medicine. The chairmen of related sections of the 
National Academy of Sciences were invited to express their views. Out- 
- side the Acadefaies-Institute-Council complex, a number of groups were 
consulted: the staff of related Congressidnal committees , ^ NIp/ADAMHA/ 

• HRA, the Office of Management and Budget,, the Of£|ce of the -Assistant 
j' ■ Secretary/HEW-Health , and a number of scientific ai^d professional 

. socie'tiesHcind educational orgapiJzations . ■ ^ 



The committee 's report on feasibility was completed early in Febru-* 
ary and submitted to the NRC Governing Board on February 21, 1975.^ It 
recommended "th^t the National Academy -of Sciences, operating through the. 
NRC' s Commission on Hxaman, Respu]^ces^ accept the Secret^pjj^j^ invp-tation 
to conduct the continuing swky^ but stated a number ot:!^ridit^.ons and , 
caveats. The comrhittee viewed the task as difficult, but necessary cUid 
^in a suitably long time i^rame— feasible. The report discussed 'the 
reason:^ for this belief, "mit- necessarily left a number of important 
questions to be answered in the continuing studyV In response, the 
Governing Board approved the first phase of t;he continuing study to^ 
June>30, 1975. The Chairman of the National Research Council replied 
to this effect to the Secijetary on riarch 6, 1975t tremsmitting a copy 
of t^e committee ' s report. 



. ' -SCOPE OF THE. FIRST REPORT 

The legislative date for the annual submission of a report to the 
Congress by the Academy through ^the Secretary was March 31, It was 
agreed, however, tiiat the" first . report could not be provided before . 
June 1, 1975, because of the need to make preparations for the task 
ahead. The feasibility report made it" clear tliat this ^task would indeed 
be complex and difficult: *' 

Assaying quality [of personnel] is a difficult problem. 
TJtere are at present only rough .methods for taking this 
, attribute into account, such as assuming that the quality 
of institutions or departments can be measured, and that 
on the who^ institutignal quality is related to the quality 

• of those 'WholS^re awarded degrees. * * / 

. . . . " ■■ ■,' ^ ''ti • . . ^ . ' ' . 

^ - The ridsUlts of attempts to produce supply^ and demand 

forecasts by field and liiscipline have been spotty^ Sizeable 
differences between projected estimates and actuality are. 
not uncommon , . - 

dne of the central problems of project4:ons is the ^ 
difficulty' of formicating gene.ifally acceptable concepts 
of underemployment.,,, 



5 National Eesekrch Coundil , Report . of the Committee. on a Feasibility ^ 
Study on National Needs for Biomedical and Behavioral Research Personnel 
Commission on Human Resources, 1975. . . 

■ ■ ■ . . 14 ■ ■ ' ■ - ■ 
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In addition to.ihethodologic complexity and data 
shortcomings that plague the -projector,- there is the 
well-known fact that published projections are viewed 
as predictions by the public and the market moves to 
defeat the ^predictions . Employers and prospective em- ' 
ployees note where "shortages" or "overages" are fore- 
cast and shape their strategics accordingly. 

,^Jn spite of these problems- ahead, the committee on the feasibility 
• study thought that a beginning oould be made.. Its first recommendaliion 
was:. \ 

The committee recommends tnat the Rational Academy of 
Sciences accept the invitation of the Secretary to con- 
ducfe-the continuing study memdated by Title I of the 
National Research Act. The recommendation is based on 
■ the belief : (1) that within the methodolpgic limitations 
. outlined in this report a productive start cem be madp 
during the cvirrent fiscal year toward meeting th^ re- - 
quirements specif ied .in the law; (2) that improvements 
-can be expected in ability to gather and utilize needed 
/ ' information as experience is g&ined over the next several v 

( years; and (3) that the 'National Research Gouncil "through 

the experience of its Commission on Human Reso\arces and 
' its ability to call upon the skills of the scientific^ ^ ' 
community is the^mbst appropriate agency to conduct the r- 
continuing study. The recommendart:ion fvirther assxames 
that sufficient agreement can be rea6hed on the conditions^ 
for. the study as outlined below. 

The" feasibility report weAt on to describe these conditions, some 
of which could be readily est^lished, others of which (improvement of 
the data, base, development ^ more sophisticated methodologies) would be 
realizable only in a period\£^several years. The 1975 report^ it j/as 
clear, to be prepared within a period of about 90 days, could n6t be 
more than a preliminary response to the- Congressional request — the ^ 
result of an effort to bring readily available dkta and professional , 
judgment to bear on the study requirements.' Thie committee for the 
feasibility report looked to the reports o£ 1976 and beyond to provide 
the basis on which the efficacy of the continuing^ study should be judged. 



A concurrent development of great significance to the task aheaci 
was the Presidential appointment late in 1974 of the Panel on Biomedical 
Research; chaired by Franklin Murphy. It is the Panel's task to assess 
the federal programs for the support of biomedical research, identify 
areas of future research need, and — around the end of FY 1976 — submit 
recommendations for federal funding^. The committee for the feasibility 
study pointed out that personnel requirements and federal research 
support in these fields were very closely related to each other. * , 
Several studies had shown that the numbers of research doctorates 
awarded— suitably lagged ta allow for the training period — were sub- 
stantially determined in a correlational sense by federal R and D 
ifunds in the biomedical' fields. The federal government ^ through its 
^system of research grants and contracts and training programs, is the 
major supporter of biometdical. research personnel and — to a lesser ^ 
extent— b^avioral research personnel. Federal decisions to incre*ase 
or decre'ase research . funds exercise a compelling influence on the^ labor 
market in these fields. It would clearly be necessary for the con- o 
tinuing study of personnel to be kept apprised of the development of 
the Panel's study and to follow trends in R and D support. 



THE COMMITTEE 

Appointed by the Chairman of the Commission on Human Resources 
with the approval of the Chairmein of the National Research Council, 
the Committee on a Study of National Nee^s for Biomedical and pehav^oral 
Research Personnel (Appendix A) has tKeJpvej^l supervisory responsi- 
bility for the study and for the annual reports issuing from it. The 
Committee is a multidisciplinary group, bringing experien^ from the 
biomedical and behavioral research communities^ academia and industry, 
different institutional types, and various areas pf ^expertise in 

.studies. Two thirds of the members also served as members of the 
Committee for the feasibility study. Although the Committee is 

' associated with a Commission within the NRC structure and submits 
its reports in accord with ^jifc- report-review procedures, 'the contents, 
findings, and recommendations of the cinnual reports are those of the 
Committee alone. The Committee has held four meetings in the period 
Jlebruary 28 to June 1, 1975. J_ " • 



\ 



THE- PANELS r ' ' 

\ : ' . ■ - • . 

To assist the Committee with its tasks in various ^reas of special- 
ization, five Panels have been appointed (Appendix B)-. "Four of them are 
in disciplinary areas rdjated to national research personnel needs and 
training: Basic Biomedical Sciences, BehAvioral Sciences, Clinical 
Sciences, and Health Services Research. One of them — Data and Studies— 
jrs concerned with the methodology and information sources to be used, 
About 60 percent of the Panel members took part in the feasibility 
study. The findings and recommendations of the Panels are ^transmitted 
,'to the Committee for its cfonsideration in arriving at itslojwi judgments, 
pueries and suggestions from tHe Committee provide manV of tl^'e Panel 
agenda, but the Panel? have, the prerogative of initiating inquiries on 
their own. The Panel on Data and Studies ha^ held two meetings in the 
^period February 28- to June 1, 1975, and the ^Panel on Basic Biomedical 
sciences and the Panel on Behavioral Sciences have met once in that 
period. Members of the . Panels in. .disciplinary areas have submitted 
'individual estimates of the needs^ for personnel in their areas. Members ^ 
of all the Panels have reviewed a draft, of the present report and have 
had an opportunity to comment on it., *i • - 



. NIH, ADAMHA, AND HPA . 7 

Although NIH has been "designated the lead agency for the study and 
provides financial support for it, ADAMHA* and possibly <!bhe Health 
'Resources Administration (HRA), also are affected by the^rovision^ of 
the Act. Ail th^e agencies ilave an interest in the sti^dy. They have 
provided program data, interpretations Of adiriinistrative pbliciqsVand 
procedures, and other kinds of assistance to the Committee. In turn^ 
the Committee, through itg staff, has^/kept the agencies ' informed about 
the progress of the study* - To facilitate the exchange Qf/ program data 
and related information, two working groups are being established: 
(1) Data and Administrative Procedures and (2) Coordination . pf Studies. 
Representatives of the NIH/ADAMHA/HRA staffs and Committee staff will 
serve as'jnembers of the groups, which will meest monthly. 
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OTHER ORGANIZATIONS 

Interest in the study and poncern ^[)Out the problems it addresses 
are widespread throughout the academic community. The Committee has 
endeavored to provide information about. its work to the several - 
interested publics through a Variety of ineans: news releases, dis- 
tribution of copies of the feasibility report, interviews, meetings 
with representatives of professional societies, correspondence with 
interested j^ersons, and specific queries and requests for information 

./ • , • . ' ' " • 
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to individuals and organizations. Many of the members of the Committee, 
and its Panels are active in the affairs of the scientific and profes- 
sional societies in the biomedical and behavioral sciences and haVe 
served as information links. " ' 



N STAFF AND CONSULTANTS 

The coiraiiittee for the feasibility study recommended that adequate 
resources be provided tor assist the Committee in' carrying out the 
demanding tasks called for in, the Act^ envisioning a steady-state 
budgetary level of almost $1 million annually and- a staff of about 25 
persons. It was recognized at the same time that it would not be 
possible to reach this level iinmediately and ihat indeed some quite 
different level mSght sefem more suitable uponlcloser examination of 
the work ahead. i 

During the period February 28 ta June 1, 1975, the Committee has 
had the assistance of five professional staff members, seconded ;from ' 
the staff of the Commission on Hxaman Resources, and an administrative 
and secretarial staff of three. It has also received effective 
assistance from, five consultants, who provided specialized services 
in several areas of concern to the Committee. 

ORGANIZATION OF THIS REPORT 
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The Coiranittee provides in this jfirst report some data, observa- 
tions, and stat^ents of principle that are relevant to its recommenda- <^ 
tions,^ as well agf the recommendations themselv*es. The lattex" were , . 

presented in the front of this report and include not only nxifaerical . " 

recommendations of training levels, but -also — and importantly — 
recommendations to ensure that a high* quality of predoctoral and 
postdoctordl tr&ining will be maintaiifed in each of four broad dis- 
ciplinary areas . Chapter II describes the training programs — their 
development, current levels, and estimated levels in FY 1976. Included 
is a brief summary of what is » known about the utilization .of training 
by former fellows and trainees. Chajiter III -deals^ with a number of 
principlesythat have ^^^ided the Committee in its thinking about the 
purposes v research training and ibhe effective allocation of training - . 
resources*' A number- of problems come, to the fore, in the application 
of these principles and are descrijaed in 4^he second half of this 
chapter. In Chapter IV, some sigrSficant trends concerning the 
development and utilization of biqmedical and behavioral research 
personnel, selected from A great variety of staff studies, are |>re- 
sented to provide some indication of the way the comple^x training/ ' , 
utilization system seems to be moving. Estimates of the size of the . 
pool of biomedical and behavioral researchers conclude this section. 
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The discussion in Chapter V provides a brief - siumnary of important points. 

In preparing this report, the Committee has been selective rather 
than comprehensive. Many additional data were analyzed, but are. not - 
included, eifcher because the Committee was dissatisfied with the ^ality 
of the data base or because the studies could not be pursued to a defini- 
tive .conclusion within the available tim^w^^^.^Xof this preliminary work 
wi3,l be of- use in writing later reports,^ 



^See Appendix D for a discussion of data sources cuPid planned studies. 
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, IT. THE TRAINING PROGRAMS 

.■ " • ■ • ■ 

■ * , : ^ ■ .J ■ . . • 

JRELATION TO RESEARCH AND BETTER 'hEALTH CARE FOR THE NATION 

• - ■ • 

The primary purposes of the research training programs sponsored 
by the NIH, ADAMHA, and iiRA are, first, to ensure the quality pf the 
research training effort and, secondly, to provide a cadre of highly 
trained individuals to conduct research in the biomedical and behavioral 
fields. Ample evidence has been^cited Un other sources^ to show that 
research advances ijpade in bipscience and behavioral science, have improved 
.our health-care system. Of great loiig- range concern to the Committee 'is 
the question-^of the cost to the nation from inadequate expansion of 
knowledge upon wh^ch reduction of illness and aiSease ultimately depends. 
Such research requires a coptinuing supply of trained biomedical/behavioral 
research personnel. Training, programs have helped to estfidblish in ''uni- 
versities and medical schools a mechanism for bringing together scientists 
from diverse backgromids and disciplines igto programs which can provide 
importiant interdisciplin^j^ training fo;r the l^rainees and from which emerge 
significant new fields and specialties. Evidenca^di the effects of the 
NIH training programsi on. the cdtreer patterns of biosci'entists has been * 
examined in ct study recentiy\compJLeted by a committee^ of the National 
Research Council. This chapter provides' a brief description of those 
aspects of £he training programs that 'are especially relevant to the pur- 
poses of this report. * 4 

DEFINITIONS ; 

This sectibn is devoted to the definition of terms used throughout 
> the report and to a list of disciplinary categories. Most of these will 



^ Scientific and Educational Basis for Improving Health y Report of the 
Panel on Biological and Medical Science of the President's Science Advi- 
sory Committee, Executive Office of the President, Of.f ice of Science ^nd 
Technology, Washington, D.C., 1972. \ . ^ 

^ The Impact of the NIH Training Programs oh the Career Patterns oi Bio- 
scientists. National Resea^h Council, in press. * 
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be well-known to those familiar with biomedical A^ehavioral research ^ 
personnel issues, but we define theih here for ready reference^ and for 
the benefit of the general rfeader. ' 

. *^ 1 . Training Mechanisms ^ , f'^' 

* ■ ' * , ' . ^ .■* ■ ■ 

The federal training programs have-iconsisted of fellowships awarded 
to individuals and training grants which provide support to individuals 
andv institutions for graduate and postdoctoral educati.on in the biomedical/ 
behavioral fields. 

^ , ■ . ■ ■ .-^ , . 

PredoctiPral and postdoctoral . In preddctoral training, emphasis is 
placed on the acquisition of fundamentals; comprehension of basic disci-^, • 
plities^is essential to do research. 'The predoctoral student needs the ^ 
breadth and integration provided by departmental' programs* The post- 
doctoral scientist, however, while continuing to acquire fundamental, ex- 
perience,' tends to specialize his efforts under the 'guidance senior 
mentor. Although most postdoctctralS"^ work in major research centers, some 
have b^en trained well in outstanding laboratories of principal investi- 
gatorfii in small institutions- It is in postdoctoral work that the Ccincei: 
researcher, neurobio^-ogist, or clinical statistician, focuses on his or 
her field of emphasis. It- should also be noted that concomitahtly with 
his or her further training, the postdoctoral accpiriplidhes research also, 
and thereby adds to knowledge in that field. , 

Fellowships are awarded tp individuals applying through institutions 
"in nationwide Competitions administered by thfe -sponsoring agencies . The 
successful appliccuits are provided with stipends geared to the individ- 
ual's level of education and axperienbe, plus allowances for tuition, r 
dependents, travel, and supplies. • The fellowship has been awarded at 
2ls: ^ , 



three leveJ 



1. Predoctoral granted to students whose goal ^s the Ph.D. 

degree and to medical students pursuing re- 
/ ^ search on a part-time basis. (This program 

^ • " wats phased oikt beginning in 1970. ) 

2\ Postdoctoral - granted to holders of the Ph.D. or the M.D. whp 
^ are seeking additional research training. 



^^^roughout this report, the term "Ph.D." refers to all research doctorates 
(Ph.D., D.Sc, D.P.H., D.'Eng.^ etc.^) and "M.D." is the generic term used for 
all professional doctorates (M.D. , -b.V.M. , D.D.S. , D.O. , etc.) 



it 



3. 'Special Fellowships ^ grante'd to scient|tsts with some' 

training or experience to allow jEor a period . ijr^ 
. . of addi^Mi^f^jjl' training, generally at the post- 
, V doctoral^^vel. ' 

Training grants are awarded to. one or more departments of a uni- 
. versity, medical school, or research institution upon application to 
^'Strengthen an existing program for tra^^ and/or post- 

doctoral trainees in a specified discipline. The awards are made,^ after, 
external peer review in national competition, and contaih funds £or 
trainee stipends and tuition, and for partial . support 9f the academic/' 
environment (faculty salaries, equipment, supplies, etd-) in the depart-, 
ment in wh%h the training takes place. Trainees under the grant are ^ 
appointed' by the departm^t, which then assumes ^ the^ responsifeility f or 
providing a high-quality training ^program .subject to 'peer review for ex- 
tension. The training grant^can provide support to any mixture of pre- V 
doctoral and postdoctoral trainees. , ■ ' . * < , 

Full- time - refers, to a training pl!|^<>d equivalent to at least one 
academic year. ^ , _ . . si^^ , v 

' ■ ' ■ . ""^v . ■ ' . ■ . - . ^ ^ ^ 

Research Assistants - usually predoctoral or postdoctoral students, 
supported by funds from a research grant or contract*.* 

. Teaching Assistants - predoctoral or postdoctoral students may be 
supported Ipy their institutions aa teaching assistants because of their 
contributions to teaching programs. These teaching assignments are - . 

usually, at the undergraduate level and are available generally , at instir ' " 
tutions with large, undergraduate teaching responsibilities. * i ' 



2. -Research Fields Referred to in This Report 

The fields in which biomfedical and behavioral research is carried 
out cover a very- wide spectrum of the sciences. There is no standard * 
system of classification of fields used by the various organizations ^ 
that collect manpower data. The Office of Education, the National 
Science Foundation, the /National Research Council, the National Insti- 
tutes of Health, and the Association of American Medical Colleges all 
use taxonomies that are perhaps *sui table to their own purposes but differ 
from the others in important respects^ . . ^" y 
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he' 006 868 ' f 

Tlie purpose of this doci/ftent to establish the Katd'bn/s overall need for 

biomedical , and behavioral research personnel. D^'ljijing wi th a limit'fed analysifs , 

of the current situation r^atherik than^i/ith project Tons^ thja document provides 

' ' data, observations, statements of principle and recononendat ions Chapter Jt¥— ^ 
• -. ■«., 

describes training programs — their development, current' levels and estimated 

^-tevels in FY 1976, and what is known about the utilization of training by . 

.■ ^ ' --^^Um-^ ^ ' I . ■ ■ . . \ 

former fellows and trainees^^^ Chapter -t^deals* with a numbeilof principles that 

th^ Committee. iiA number pf problems oom o tff the fe» g-Tm theyC 

»pttQaE T<^i\ D r ihe «^ principles ./These problems *ilcl|ide : the costs of imbalance 

• • w * T . • • /J ■ 

biE suppl;^ and demand; market studies and their limitation; ftfllox^ships 
versus training grartts; training llM^t funds to ^institutions and to trainees; 



have guided 



and, the postdoctoraL, pool. In Qb 



Chapter 



some, signf leant trends concerning\ the 



development a*nd utilization of biomedical and beliavioral re se^ch personnel at^e 
' ^a^g t iii^ iudlLUUluu uf l^ W wa^ ill 



presented 





graduate enrollments and student 



support; Ph.D. output 1961-74; research and development expenditure^; curre'rrtr i;,-^^^^ 
• ■ . ■ ^ ' : . ■ i ^ ^ ' 

number of ; active reseaiQ^chers . T f liL di w ta WP^^^ Chapter \ provides a Jt^ief , 

•Summary of important points. Appendices contin lists of cpmmi^ttees and tnembers; 

. ' - , ■ - , .. ^.f- ■ ,. ■ ^ : ' . . .-'j^ ' . . 

legislative and administrative history of training authorities?! some data sources 

" and 'studies; and a bibliography. (Aufchpjp/KE) " , 



' ' " ' Education; 

^VHigher Education; "^'^Behavioral/Research; ^-^Medical Research; ^Doctoral tKifxuxng:^ ' 

y Education; - 

•>Vpdstdoctoral Sxnnzitgir Program Planning; J^raining Objectives; .Student iekxxxKteximi 

Characteristics'; Federal Role; Grants; Fellowships; Enrollment Trends; Educational 

Supply; Manpower Ulittzation; Costs ?*i|Krti5iiniixRK«fHiaix 



. Although any scheme developed by one organizatipn will probably not 

* * satisfy all the reqiiiarements of another, it has been necessary in this ^ 

* study to begin to establish a taxonomy for biomedical/behavioral man- 
powerr -This has been done by utilizing the 'departmental classification 
scheme of the Doctorate Records File maintained by the NRC, augmented 

* in the clinical science^lby the discipline/field/ specialties lis^ ui^d * ' 
by the NI,H> An importartt consideration in -establishing this classifi^ 
cation"^' scheme isix that -man^^ the data required for jbhis study are ' \. . 
collected us;l]^g either the Doctorate Records File or the NIH structure* 

For purposes' of this report , a tentative tcuconomy has been established J 
^ which consists of, four broad fields / within each, of Lhich' a number of 

subf ields ^aire included. These are as follows: ^ ' ^ * ^^J^ 

Basic biomedical Sciences • 

Anatomy . \. Micrpbiology /Bacteriology - \ 

, Biochemist rv. Molecular Biology , 

-•^ . Biomathematics v. Parasitology . 

, >k Biomediqal Engineering > Pathology ^ * 

' Biophysics ' " Phainnacology , * 

Cytology . Physiology 

V Embryology - Basic Biometjical Sciences,' 

Genetici^ . „ ' - / ^ Other : • ' _ 



Immunology 



K ■ 
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Other Fields Included with Basic Biomedical Science? 

■ ' . ■■'s:-; - - ^ , ' I ■, ^ 

Botany fV " ' Hydrobiology 

Ecology % ^ Nutarition/Food Sciei|ce 

Entomology V^; % , ' *' / Pharmaceutical Sciences 

Envirorutient^l Sciences . Zoology 

- ■^■'1 ■ ' ■ . * . ■" ■ 

i&. Behavioral Sciences • 

• • by;. — ^ ^ — \ ■ 



Anthropology Vff / Industrial & Personnel Psychology 

Behavior/Ethold^iy : Personality Psychology \ 

Clinical Psycho;^bgy Physiologifral Psychology 

Comparative Psydl^plogy Psychometrics 

.Counseling & Gui^nce ' ^ School Psychology ^ 
Developmental Ps^Shology Social Psychology 

Educational Psycn|Qiogy Social Statistics \ ' 

Gerontological Psy^|iology Psychology , JDther j 



Experimental PsycI^^^Logy Sociology 
ontologi 
an Engir 



fiiuman Enaineering "^W. 

""^^ " "'Mi. 



/^^Certain specialties withinfj^e^e rather large fields are a part of ' the 
basic biomedical sciences, b^]^; others are only marginally related. For 
this reason, these subfields are put in a special category. 

■ ' 23 . . • . 
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Clinical Sciences 



f 



Dentistry 

Medicine & Surgery 

Allergy . 

Ane s trie s iology 

Geriatrics 

Internal Medicine \ 
_CardiovascuIar Diseases 
Clinical Nutrition 
Connective Tissue^iseases 
Dermatology /Syphil^lorgy 
Diabetes 
• Endocrinology 

Gastroenterology 
_ _ Hematology 
Neurology / 
Ob^etrics/JGynecology - i * 

Ojphrt^Lalmology/Optometry ^ 
Otorha!hc^laryx\cfology 
Pediatrics ~" ^ 
Preventive Medicine v 
Psychiatry . " o 
Radiology » 
' \ Surgery . 
Veterinary Medicine ; 
Clinical Sciences , Other ^ - 

. . ' ■ ■ ' • 

. Health Services Research 



Infectious Diseases 
"Liver Diseases 
Metabolic Diseases ' 
Nuclear Medicine 
Oncology 
Renal ^Diseases 
Tropical Medicixie 
Internal Medicine, Other 



Biometrics/Biostatistics 
Epidemiology . , 
Health Economics 



Hospital Administration 
Public Health 



There is no intent " in this report. to restrict^ training to those 
dubfields explicitly shown in the above list. The Committee recognizes^ 
that a number of subfields important to biolne^ical and behavioral re- 
search, currently supported by the NIH/ADAMHA/HRA—r such as orthopedics, 
osteopathy, pultjionary diseases, ufcology, neurosurgery, and systems 
analysis — are not shoMn^in. this taxonomy , wriich was constructed from '* 
the classification schemes mentioned above mainly as an aid to the 
organization and collectioruof datSL* Although this report is "concerned 
primarily with recommendations for the four broad categories, the , 
allocation of training support to each subf ield within a more detailed 
classification scheme will be discussed in the next, report under the 
continuing study. 
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GROWTH OF TRAINING 
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Although the first fellowships were awarded; in 1938 " , the training 
programs/ did not hegivTta grow significantly Until latevin the 1950' s. 
Up to that time, the^programs were providing sqpport tO -a f ew hundred - 
postdoctoral fellows annually at funding levels not exceeding $10 million . 
per year. After 1955, the . training grant became fiin^ as *^ 

a support mechapism, and under it, the pirsdoc^^a^^]?^^ emerged and 

began to take on added impoi^taxice as an NIH tr^i^ Federal 
funds for scientific research grew from less tttai! $lwS,|ion in 1958 to 
over $5 jDillioh in '1966.^2 The physical sciences and^#ineering re-- 
ceived most ol the increase, but the life sciences al^^^^^^^^^^^ 
large share. The Bpsearch traitiing programs of the NtH; 4|d the Nim 
.,g^w even more rapidly than the research budget from * in. 1958 

to $157 million in 1966 (TABLE^^^J^ It was during thj^i^^ that the 
Support of pjredoctorals on trying grants became ntimeMoaaiy the -largest 
single .component of the NIH programs. Abdut 10 perceti§^;'!Ul the NIH 
traii^s and fel3i»tfs who started training during 1956^te W^r^ pre-Ph.D. / 
students. ^During the period 19^6-72, this figure was';^u«^4p percent. -^--^ 
Another significant qbin^nent contributing to the grov^||wafeR the post- 
M.D* trainee giroup which went from less than 500 new s'l^^llts percent 
of all 'new startis) during the 1956^60 period, to oveir^mOOO |iew starts 
\(23 percent of all new starts) . during: 1966-72 . By cdrit|a^ the post- 
Ph.D. 's constituted 10 percent of new starts during 1956.-^6|) and only ^8. 
percent during the 1966-72 period. _ 



'^Around 1968, the training programs began the transitfi^pn, a. 
period of growth to a period of consolidation. ^ As FIGURE|^|l. irid'.TABLE 1 
show, the growth rate of the NIH/ ADAMHA research training torograx^^ in 
actual dollars was about 11 percent per year from 1960 tc^i^ 1968/;- From 
1968 to 1974, there l:^as. been considerable apparent variatsLon ifo|i year 
to year in t^je level of expenditures for these programs; I the -*|rbwth . 
rate varies quite widely depending on how it is calculatec^^ Ili^ 3|p74, 
the obligation level Was at a record high primarily becaw^fund^* im- 
-pounded in FY 1973 were released in FY' 1974. Therefore, th3^actii^| change 
from 1968 to 1974 shows an increase;^. But a more realistic Va^ • 
lating th^ 'growth during this perioci is by using. a least-squares smooth- 
ing process. When this is done, as in FIGURE 1, the series exh|Mt5 a 



^^See Appendix C for the* legislative and administrative histq^y of the 
training J>r6grams. « -'^^ 

■^^ Federal Funds for Research Development and Other Scientific ■?Act^^ities , 
National Science Foundation, Washington,. D. C. , Volume XVIII, 'l^p^^^* 
^^ThWse data were derived from'tKfe Master File of NIH Trainees ^^S^d Fellows 
developed for NIH in 1974 by the Commission on Human Resources cf^.the 
National Re^arch Council. See TABLE 2. I^;^ 
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TABLE 1 NIH/AiyVMHA .Obligations for Research Training Grants 



, and Fellowships, 1960-74 



.,■••«*•■ 


NIH obligations 
for ■ research 
training 
excluding NIMH 


fiDAMHA 




NIH/ADAMHA 




Consumers 
Pric^r- 
Index 


■• A • ■■ 

NIH/ADAJMilA 

- ' ■ / I ■ " 


H'iscal 
Year 


TG " 


■ F 


TG . ^ 
(Rese.arch 


F ' 


' ' w — \ — 

. TG 


. . » F 


TG & F 


19^7=100 


TG & IF , 
Constarit $ ■ ^ 






V 


only) 


\- 








> 








Millions 


of 


dollar's . 




■■ ■ ■' ■ \ 




1960 


45.9 


12.9 


1.9 , 


l'-9 


47.8 


• 3.4' .8 ; 


62.6 


88. C 


» 70.7 - 


1*961 


68.5 


14.9 . 


2.5 


2.0 . 


71.0 


16.9 .. 


87.9. 


. 89,6 


98.1 


* ,1962^ 


. 76.5 


15.8 


3.8 


> 2.9 


80.3 


18.7 


99.0 


90.6 


•109,3 


■ 1963 ; 


90.2 


17.9 


5.1 


4.1 ' 


95.3 


.22wO 


117.3 


91.7 


' 127.9 


.1964 


96.9 


17.2 


6.7 


4.9 


* 101.6 


22..1. 


125.-7 


92.9 


135.3 ^ 


1965 


108.3 


19,3 


8.0 


5.1 


116.3 


24.4 


146.7 


94,5 


• 1^8,9, ' 
;'161.'4 


' 1966 


120.8 


21.5 


9.5 


5.1 


130.3 


26.6 


156.9 


-9^.2 


. 1967. 


131.7 


' 25.3 


ll.'a 


5.6- 


142.9 


30.9 


173.8 


100.0 


17*3.8 


' 1968 


132.9' 


27.7 


12.3 


5.6 


145.2 


33.3 


^ L78.5 


104.2 ^ 


171.3 


1969 • 


139.6 


;23.8 


. 14.6 


'5.9 


154.2 


35.7 


189.9 


\109.8 


173.0 


1970 


128.9 


• , 22.7 


/ 13.0 


. 5.7 


141.9 


28.4 


' 17Q.3 


116,3 


146.4 . 


. 1971 


130.1 


23.9 


13,0 ■ 


3.7 


a43.1 


27.6 


170-. 7 


121.3 


. 140.7 


1972 


137.2 


I1.6* 


13.7 ' 


3.5 


150.9 


» 25.1 


176.6 


125.3 


140.5 


I973-74I 


122.2 


(30.6 


13.7 


V 1. 5 


135.9 


" 32.2 . 


168.0 


140.4 


119.7^ 



TG = Training grants ■ ,\ 

F = Fellowships (excludes Research Career Awards) . . 

■ ' < * " . . . 

Sources Training gr^nt data derived from Baszc Data Relating to NIH , 1974, ff. 22, 
■ adjusted to* reflect NIH research .training only subtracting out NIftH data 

supplied by^the Special Projects Branch, Office of Legislative Analysis/Office 
. of the Director of NIH for 1960-66. The NIMH data tabulated by NIH include 

* clinical training grants and research 'training grants ^ « The ADAMHCa data for ' 

^ 1960-69, which were prepared by the Manpower Analytic;; Studies %ranch, ADAMHA, 
'3A9/75, contain only research training grants. ADAMHA data for 1970-74 were 
supplied by the Office of the Assistant Administrator for Extramural Programs', 
5/6/75. * , . ^ 

^Some training funds were impounded in FY 1973 and released in FY 1974. 4o smooth out 
the erratic ^fluctuations caused By these actions, 1973 and' 1974 data }idve. been averaged. 
The actual total for NIH/ADAMHA was $126. 4 million in 1^73 and $209.6 million in 1974. * 



F IGURE*! NiH/ A DAMHA Obligations for Research Tr aining Grants 
, .: ^nO Fellowships, 1960-74 
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decline of about 1 percent per year in actual dollars. Taking in^lation^ 

into apcount/the decline is almost 5 percent per year in real terms. 

The deflator used in this case was the consumer's. price index, 1967=100. , 

Information about the level of expenditures f 05^ pre- and post*- 
doctoral programs separately is not availsQDle and csmnot easily be • 
estimated. The reason is that although both pre- *ahd postdoctorat 
trainees are supported on trainings grants, the agencies do not break ^ 
out these funds, by academic level. It may be possible- in the future to 
derive a reasonable estimate based on the nvimber of trainees in each 
academic level, but this calculation has not yet been made*W 

Over 94,000 people had participated in the NIH training pacdgram^ 
through 1972, aibout half of them in the basic Ipiomedical sciences. 
The most heavily supporiied fields were biochemistry, microbiology, and 
physiology. The clinical sciences were next largest with about 30 per- 
cent, of all trainees, ^and the balance was distribut^ed among other 

health-related 0 fields, the physical sciences, and psychology. ' 

* • ' ■ . - ■ ■ . 

About two thirds of the people supported by NI^J have started on ( 
training grants, one third on fellowships. 

\ • ■ . ■ " •' . 

V \ . . 0 ' ^ 

The proportion of graduate students in the biosciences supported by 
NIH "reached a pfeak of 28 percent in 1964 and has gradually dj^lined 
since then to about 18 percent in. 1971. In the health professions, 
the 1967 peak -of 16 percent has declined to abouti 10 percent in 1971. 

SOME. CH!^CTERISTICS OF NIH TRAINEES AND FELLOWS 

The length Jf support proVided by the NIH depends on the academic 
level of the trainee. Those Whb w6re seeking a Ph.D. were supported for 
a longer, period than others because of the mt>re gtxtensive study required 
to attain the Ph.D. The typical pre-Ph.D. received '22 mbnths of support 
from the NIH vhile the typical post-Ph.D. received about 16 mopths of support. 



^^See also TABLE 5 for inforpiation about support of training in these 
fields by other agencies. 

15The.data cited here are given in more detail in the report The Impact 
of the NIH Training Programs on the Career ^Patterns of Bioscientists, 
loc. cit . ^ * r V 

^^The data cited in this section do notr include ADAMHA or HRA trainees 
and fellows . ^ . ' ' I ' 
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since these figures describe the average experience of all ti;-ainees and 
fell&ws supported by the NIH during the period 1938 through 1972, it il 
to be expected that considerable variation exists in the data. About 19 
percent of all pre-Ph.D. trainees have had more than four years of support, * 
while 39 percent have had only one year or less, including those who complete 
the program and those who drop out. In many cases, teaching and research 
assistantships have supplemented .the funds provided by the NIH. 

. For the 1966-70 period, the total cost to NIH for a typical pre- 
Ph.D. fellow during the' course of his training averaged about $8,100; for ^ 
a post-Ph.D fellow, -it was^ about $11,500. These figures include the • sti- 
pend and dependency allowances, which go to the fellow, and allowances 
for tuition and supplies,* which go to the institution. The amount of 
support has increased irregularly at an taverage rate of about 4 percent 
per year, just about the same as the increase in the post of university 
. educ^tipn. , * „ 

Pre-Ph.D. trainees in the 1960»s began their supported training on 
an average^of ils years after the B.A, Post-Ph.D. support typically . 
began between one and -two years etfter the Ph.D. Pbst-M.D. ' s received . 
- their first supp;ort generally after the residency, about 4.5 years beyond-- 
the M.D. . ' . \ 

In the biological and physical scienctfS, those individuals with 
predoctoral tfaineeships br fellowships" attained the Ph.D. more f re-" 
quently euid in less time them those -without such support. Differences 
in ability, however," may account for some or all of the differences in 
Ph.D. attainment rates euid in the shorter time 'lapse from B.A. td Ph.D. 

The pre-Ph.D. trainees supported by NIH in the biosciences between 
1956 euid 1965 had a Ph.D. attainment rate of 66 percent compared to 
/ 42 percent for the nonsupported group during the same Mi^lbd^ NIH 
^ pre-Ph.D\ ^fellows had an attainment rate of 91 percent^^vthe bio- 
sciences. The fellows do somewhat better "than the trainee§*^in terjns of 
Ph.D. attainment, partly because they are a more highly selected group, 
and partly because they have received their fellowships at' a TLater stage 
in their education. On the average, the pre-Ph.D. trainees received 
their first support two and one-half ye'ars after thia B.A. while the 
fellows received theirs three and one-ha^f years after the B.A. 
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ACTIVITIES OF FORMER NIH TRAINEES MD FELLOWS . . 

One of the- task^ set by the National Research Service Award Act for 
the continuing study is to "identify the Kinds of research positions 
available to and held by individuals completing such [training] pro- ^/ 
grams." The Committer will deal with this subject in greater depth in . 
the course of later studies, but presents here some of the facts now ^ ^ 
known about how former NIH trainees and fellows use th^ir training* , 

A little more than 70 percent of formei; NIH post-Ph.Di 's whose 
em;^loyment was known listed research, as their pr:pnary work activity 
during 1968-70. Another 24 percent: of this group listed teaching as 

the primary activity. This compares with postdoctorals not supported 
by the NIH whoTwere split 45 percent into research and 46 percent into 
teaching, and with Ph.D. '« without postdoctoral support , of wkom 41 
percent Wei^js primari:|.y in research emd 36 percent^ primarily in teaching. 

The M.D. 's who have received NIH support do not have as high a rate 
of participation in research as the NIH-supported Ph.D. 's, but the M.D. 's 
tend to remain , in research longer whereas the Ph.D.'s tend to movej sooner 
into other activities, principally teaching and administration, ^if^the ;.\ 
M.D.'s who formerly had received- post-M.D". support from NIH, about 22 
percent listed research and development as their prinfary wprk activity 
during 1968-70, and about 10 percent listed teaching. For the oldest «^ 
cohort of this group (those whose B. A. was prior to 1941), 26 percent 
reported research as their primary actiyitity in 1968-70. For the younger 
cohort (those whose B. A. -was during-^951-60) , this figure was about 21 
percent. ' ^ 

For M.D.'s, the attainment of the Ph.D. degree is also an important 
factor in career outcomes. Only 20 percent of the M.D.'s with NIH post- 
M.D. support prior \o 1972, but no Ph.D., were engaged primarily in. re- 
search in 1968-70, whereas almost 56 percent of those with NIH post-M.D. 
support and the Ph.D. were so engaged. 

Over all years of experience and at almost all degree levels, re- 
search and teaching were less highly paid in 1970 than the alternative 
work activities of management, administration, or professional services 
to individuals. Given the same number of years of experience, the median - 
salarV of M.D.'s in research was about 30 percetjt higher than that of , 
Ph,D,. 's in research. , In teaching, M.D.'s were paid about 60 percent more 
^^^an Ph.D.'s/ This irr a sense is a measure of the premium in the form 
q|f salary differentials and of the incentives such as training supporj: 
that must be paid in order to attract M. D. '^s into research or teaching 
careers. Scientists who worked for educational institutions in 1970 
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were paid considerably less on the average than those" who worked in pri- 
vate industry or government or were self-employed. ^ 

" " ' PPESENT LEVELS OF TRAINING— =-NrH ADAMHA, AND HBA 

The current number of people participating in the*" research training 
programs of NIH, ADAMHA^ and HHA are shown in TABLE '3. The 1974 ddta 
can be taken as reasonably^ accurate, 1975 figures are estimates^ and 
^1976 figures, are projections based on administra-fcion budget requests, 

There are two special circumstarices concerning., the administration 
of- the training programs that must be noted. The first is that training 
grants are '^foirward financed," which me^s that trainees on duty in a 
fiscal year are supported from funds obligated in the previous year, » v 
Thus , p variations in the funding of the training grants have a delayed ^ 
r&action on the number of trainees supported. Secondly, successful 
fellowship applicants are allowed up to one' year afte|r they receive 
the award to activate the fellowship. The result of this lie that the 
number of awards given in a fiscal year is not necessarily the same ; - 
as the number of fellows on tenure in that year, although thse two are * 

usually approximately equal.. 

• • "i • " 

Except for ADAMHA, the data in TABLE 3 were derived from 
the^numbers of traine^^ on tenure in a given fiscal year, and the nxamber . 
of fellowship awards made in that fiscal ye^. In other words, the 
table showk the approximate nvimber of trainees and fellows on tenure 
in each fiscal year for NIH and HRA, For ADAMHA, it was not possible 
to provide exactly comparable datk. What the agency has provided instead 
is the number of trainees funded ^in each year,' which is: the best avail- 
able estimate although not the same as the nximber on tenure iftp^that year, 

TRAINING LEVELS IN THE PRESIDENT'S FY 1976 BUDGET 

Recent trends in the reduction of funds for health research train- 
ing programs are continued in the- administration' s proposed budget for 
FY 1976y The budget proposes allocations of approximately $124 million 
to NIH for research training, down from roughly $156 million in FY, 1975, 
For ADAMHA, $16 million is^ proposed (down from $22 million to previous 
^'fiscal year) with no provision for new starts,- For HRA, the FY 1976 
proposal contains ho funds for new^ffenrtrS'^ and $900,000 for continuations, 

' ' . . ' . ■ ^ • . ■ . 

Just as iir^ortant as the absolute dollar amoilnts are the proposed 
Changes in the typfe and level of support provided. In NIH, all pre- 
doctoral training 'support is scheduled for phaseout, and only 1,000 new 
postdoctoral trainees are being proposed in the >Y 1976 budget, • In the . 



TABLE 3 Approxim ate N umber. of Full-time NIH/flDAMHA/HRft Trainees and Fellows 
on Duty» Current and Projected through 1976 
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Agency 


Fiscal 
.Year of 
Support 


* 

Academic 
Level 

0 


Basic 
Biomedical 
Sciences 


Behavioral 
Sciences 


Clinical 
Sciences 


Health \ 
.^Services 
Research 


' 4 

Total . 






Predoctoral 


4696 


617 


811 


' 522 


6646 




1972 


Postdoctoral 


2834 


19& 


2933 


199 


6162 






Total ^ 


7530 


813 


3744 » 


721 


12808. 






Predoctoral 


4636 


581 


695 


453 


*6365 




1973 


Postdoctoral 


2097 


84 


2749 


108 


5038 






Total 


6733 , 


665 


3444 


561 


11403 






"Predoctoral 


4403 


505 


115 


196 


5219 


^ 1 

Niir 


1974 


Postdoctoral 


2575 


148 . 


■ 2^56 


63 


5642 






Tot^ai 


6978 


653 


2971 


259 


10861 




— — 

- 


Predoctoral 


5484 

2905 ^ 


629 
^167 


143 


' 244 


6500 


• 


1975 


Postdoctoral 


3223 


71 


2 

6366 




- 


Total 


8389 


796- 


3366 


315 


3 

12866" 






Predoctoral 


4598 


527 


120 


205 


5450 




1976* ' 


Postdoctoral 


, 2727 


157 - 




6b 


.5975 


—.^ 




Total 


7325 


* ^84 


314,,; 




271. 1 
1 


4 

114 






Predoctoral 


267 


1281 


0 ■ 


160 


1708. 




1974 


Postdoctoral"' 


223 


130 


0 * 


73 


426 




1:," 


Total 


490 


1411 


0 


233 




1 




Predoctoral 




1166 


0 


, 96 . . 


1506 


5 • 

ADAMIIA- 


1975 


Postdoctoral 


■ 


91 


0 


10 


272 






Total y 


. 415 


1257 


0 ^ 


106 


1778^ 






' Pifedocto^l 


181 - 


863 


0 


' 71 


1115 




1976* 


Postdoctoral 


127 


67 


0 


7 


201 






Total 


308 


930 ' 


0 


78 


1316 






Predoctoral 


0 


0 


0 


338 


338 




1974 


Postdoctoral 


0 


0 


0 


28. 


. 28 


\ 




Total 


0 


■0 


0 


366 


360 






Predoctoral 


0 


0 


0 


300 


300 


6 • 


197^ 


Postdoctoral 


0 . 


0 


0 


12 


r2 






Total 


. 0 


0 


0 


312 


312 






Predoctoral 


0 


.-. 0 


• 0 


215 


215 




. 1976c? 


Postdoctoral 


0 


0 


0 


6 


6 


1 




Total 


0 


0 


• 0 




221 ^'^^ 






Predoctoral 
Postdoctoral 


4670 


1786 


115 


694 


7265 ' 


- 


. 1974 


2798 


2-78 


: 2856 


164 


6096 


* ORAND 




Total 


7468 • 


2064 


2971 


858 


13361 


TOTAL 




Predoctoral 


5728. 


1795 


143 


.640 


8306 


NIH/ ■ 


1975* 


Postdoctoral 


3076 ' 


258 


3223 


93 


6650 


ADAMHA/ 
HRA 




Total 


8804 


2053 


3366 


733 


14956 




Predoctoral 




1.3^0 


, i'.U; ' 








1976* 


Postdoctoral 




224 


3025 

a 


79 ' 


01 8 J 






Total 


7033 


1614 


3145 




12902 



*FV 1975 and 1976 .figures are estimates. . 
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" NOTES TO TABLE 3 

'^IH data represent trainees on duty and fellowships awarded in each 
fiscal year. . j . 

' ^Assumes all fellowships are postdoctoral. 

3The total of 12866 is composed of 11000 trainees and 1866 fellows of 
jjhich 1179 are continuations and 687 are new starts under the assumption 
that 25 percent of new funds totaling $41.2 million are allocated to 
fellowships and 75 percent to training grants. The Committee is aware 
that changes in this ratio may still be instituted, but regards th^ 
data cited as the most probable estimates, of the date of preparing 
this report. . ^ 

' . ■ V 

^The total of 11425 is composed of 9800 trainees and 1625 fellows of > ^ - 
which 1010 are continuations and 615 are new. starts. These figures 
are based on the assumption that 25 percent of new starts and continua- 
tion funds will be allocated to fellowships and 75 percent to training 
grants. The continuation budget in FY 1976 is estimated at $25.4 million, 
axid the FY 1976 competing budget is estimated at $11.3 million. 

* - 

^ADAMHA data represent trainees funded and fellowships awarded in the 
fiscal years shown. ADAMHA does not have data on trainees on duty in 
each fiscal year. FY 1975 data were based on estimated obligations of 
$21.B million including $2.0 million in FY ;L973 funds recently released; 
FY 1976 data were based on the administration's budget request of ^^16.2 
million (continuations only, no new ay/ards) . 

ADAMHA does provide support for the research training of M.D.'3 and 
other personnel with a clinical sciences background < clinical psychologist, 
social workers, etc.) but such trainees are included in discipiinairy areas - 
other than clinical science in the above table. 

6hrA data represent trainees on duty and fellowships, awarded in the 
fiscal years. shown, yhe 1975 data are based on. the actual awards made 
in that year; the 1976 data are estimates based on the administratibn's| 
1976 budget request of about $900,000 for continuations, and.no new 
starts. ' % . 

SOURCE: Data taken from special tabulations prepared by each agency: 



NIH: Office of Research Manpower, Division of Research 
Grants, Table 1, 5/1/75, \ ( 

ADAMHA: Office of the ^sistant Administrator oJ Extramural, 
Programs, Table 1, 5/7/75 

HRA: Office of Academic and Intergovernmental Affairs, 
NCHSR, table dated 4/24/75 
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behavioral science, training for which has been tradi^iionally concentrated 
at the predoctoral level/ elimination of ADAMHA support will sharply qurtail 
training support, • 

For NIH and ADAMHA, the import of these policy and funding changes " 
is that most FY 1976 funds will go toward supporting continuing trainees, / 
^e., those • who had begun their training in prior years. Only $14 million 
out of, the prQjpQ^ed $124 million for n;eH is targeted toward new starts. 

It should be noted, .too, that' the type of support recommended differs 
from that of ^previous 'ye^j|K According to administrative guidelines, the 
portion of tfe training giant that- can be utilized fol: program expenditures 
has been cut back fi^om an average pf 45 percent of the training grant (in- 
cluding indirect costs) to approximately 33 percent, with the re'sult that 
'la larger portion of the training grants "are being allocated to trainee 
costg. 

The impact of these^changes on the number of fellows . and trainees 
supported is difficult to assess given the uncertainties in the distribu- 
tion of -funds between -l^llowships and training grants, predoctoral and 
postdoctoral awards, and the.jjortipn of training grants TsLevoted to frainee 
costs. What does , seem certain, given the President's FY 1976 budget pro- 
posal, is 1) an overall decline in fellowship and training grant support; 
. 2) a sharp reduction in prtfdoctoral support; and 3) a concentration .in 
fellowships rather than in training grants. 



tlx. PRINCIPLES AND PROBL^ 



PRINCiPLES ' * 

In responding to the requirements o£ the continupp^study called 
for in the National Research Service Award Act, the ColS^fetee has been 
guided by certain general principles. Although several :^pd:hese were 
stated in the report of the feaisibility study, they dese^^^mphasis and 
are repeated here, - ■ f^^f^ ' 




Numbers 



/ Niombers and forecasts must be kept 'in perspective and iS^^ 
beyond the narrow ranges of validity. In cdnti;ast to the proiiiLi^,vAf * 
forecastingr ^aggregate manpower in large fields, estimating needi^v^^^^ fine 
fields is exceedingly difficult. BoiHidaries between disciplinesVl^^ 
become less; disti^ict with tlie increase in emphasis on study of bio'^^icalf 
phenomena at/ ^the molecular level . Titles of riParrow disciplinary f'^^^s 
hav^ therefore /lostVsomo meaning for the purposes of -''forecasting. ^ ^|e^ 
problem is compounded by the difficulty of predicting major scienti^^e^ 
developments and theit- impact on, manpower requirements . Moreover, ma!^^^ 
aspects of th6 dynamics .of the manpower poQl^^^ are not clearly understood/ 
and hence, any supply/demand model .that can Be developed will have limi^ 
tations for determining\the need for ^disciplinary specialists. These^ 
limitations, the Comniittee believes, are offset largely by the breadth 
of training and the-adapfcability of biomedical/behavioral scientists and 
their "i:apacity for mobility within and across fields. This is especially 
true for transfers from' more fundamental to applied fields. Further, 
postdoctoral training o^ten makes possible a transfer to a related field 
where shortagesr may exist. A& noted in The Life Sciences,^^ a report 



published by the. National Academy of Sciences, 



a ldr;giB 'percentage of those 

: -14%' ■ - 



The Life Sciences , Report of /the Committee on Research in the Life 
'Sciences of the Committee -orl ^tience and Public' Policy, Na'tional Academy 
of Sciences, Washington, D. C-, 1970. ^ 
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pursuing postdoctoral training seek this experience in a discipline other 
than that in which they received 'their graduate education. Moreover, , 
most do so in laboratori^B-^ther -than those of tJieir original research 
mentors, engaging in fields of research distinctly^ different from those 
in which they had been trained in tiie first instance* These fdLCps under- 
.score the importance C5f~p6rstd6ct9ral-study as a mechanism for responding 
to new opportunities and reinforce the, caveat stated at the beginning of 
this section. * ' 

B. High Quality and 'Stability . . 

In addition to a cc5ncern for adequate numbers of personnel, NIH/ 
ADAMHA/HRA must play^ a pivotal role- in' helping to maintain high-quality 
ti^aining prG#i;ams. This du^l role, the importance of v^ich is under- 
scored in the declaration of purpose for Title I of the law, r<equires 
continuity of support for its proper fulfillment. "Since it takes many <, 
years to 'complete the training of an individual— seven or more years . • 
"of piost-baccalaureate training for Ph.D. 's Working^ in the basic^bio- 
medical^^d behavioral sciences— the process cannot be turned on and 
off abruptly without damage t!0 quality and training^ 6apability . Per- 
sistence of the stop/start' pattern of support that has-occurred in re- 
cent years could: .lead^o-exosion in the quality of the training struc- 
ture. ' • " . 
•ti ■ . ■ " 

I ■• •. ' • ■ ■ ■ 

~ — v^?^ Flexibility 

It will continue to be important to foster . flexibility in the 
organization of tr^ininfl activities to ensure responsiveness to the 
changing character of the research scene. By "stability," the' Committee 
does not mean "no change." Change must not only be permitted but en- 
couraged to ^llow appropriate response to the dynamic character of bio- 
medical/behavioral research and its- changing manpower requirements . 
Within funding levels tied to specific fields and numbers, how are re- ^ 
sources to /^e mobilized to. allow ready responsiveness to emerging op- 
portuniti^? This is a key question requiring the development of a 
sensitiv^ monitoring system, as well as the introduction of modifica- 
tions and the design of experimental training programs. 

/Flexibility in this context has ^plications which the Committee 
believes merit further consideration. Individuals must be prepared tp 
change fields as research opportunities present themselves. A further 
key issue relates to the capability of institutions to adjust their 
resources — faculty, students, and f acil^ities— *to a changing manpower 
outlook, as in the case, of fields approaching a point of satiirationi 



D. Concern for Excellence 



The new law assigns to the continuing study the task of assessling 
NIH/ADAMHA/HRA training programs-^a further indication of the concern 
for excellence. It will be necessary to evaluate ^the impact of training 
programs on the total scientific environment of institutions. Basic 
approaches to implementing this responsibility will be to identify areas 
ypf program success for retrospective examination of effects, such as en- 
/:;ouragement of programs that cut agross traditional departmental lines; 
stimulation of. interaction- of faculty; trainees, and persons from other 
departments and institutions; and increase in the quality of advanced 
courses. Other questions warrant ^investigation. Is quality more effec- 
tively fostered by concentration on a limited number of programs than by 
providing broad support for training? Is it possit>le without NIH/ADAMHA/ 
HRA support to build the types of curricula that pejonit quality training 
in special fields? How effective have these programs been in attracting 
superior personnel into areas lacking a tradition of researcm? 



\ ■ ■ ; ^ E. Shared Responsibility 

Though it should be a truism, the point merits repetition that 
NHJ/ADAMHA/HRA are not— and should not be — responsible for the support 
of all biomedical and behavioral research training. That responsibilit-y • 
is shared with other elements of American society — the States, industry, 
the foundations, private donors, and the universities themselves — which 
will contii:yae to make their individual contributions . NIH/ADAMHA are 
indeed "re'^ponsible, as af firmed jDy the new law, for providing sufficient 
support to ensure that the overall training effort will producfe the numbers 
"knd quality of research scientists which may be required in the future. 
This presupposes that NIH/ADAMHA/HRA will continue to bear a substantial 
share of the costs of graduate education in the biomedical/behavioral ' 
sciences with provision for a<^justment in the face of evidence of ex- 
cessive or insufficient training effort. Other agencies, however, also 
provide training support in these fields, particularly through support 
of students via research grants,, but also, to a minor extent, via direct^ 
fellowship and. trainee ship support- ^ 



" F. -Recognition of Systems Aspects 

The complex of trkining programs, training institut^ns, and em- , \ 
ploying organizations forms a system whose part's continuously interact- ' \ 
Adequate adjustment of training support levels requires a view over time, ■ 
from undergr^iduate to postdoctoral levels , on into employment and Across 
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disciplines and employer categories. '/An overall systems view is essential.' 
• It is* not possible to change one. portion without some effect on the o^ther ' 
parts-. Such, a systems approach needs to be developed so that the ..effect 
of changing one parameter on the other parts of. the system and on the system 
as a whole can be anticipated. 

: ■ ■ - A 

EROBLfiMS 

Certain problems arise in the application of these principles and 
in the operatioiT of the trkining/utilization system. ^> Although the Com- 
mittee has not considered them in depth ,^ it believes they must be noted . 
. to provide perspective in thinking about research training. 

- . , . ■ U ■■ • . . ' . " . , ' • "' 

A. The Costs of Imbalance of ..Supply and Demand ' * 

Supply and demand are seldom, if ever,, in pe^-fect balance,. Im- • 
'balajice is ^the rule, and attention, should be dired|ed toward relative' 

^; costs- ratl|p^^^^^^ toward the establi*shment of a fictitious "balance." 
■Research ^iSfsonndl- may be ^produced in overabundance, may "'be too, few, 
may' closely match in |iuinbers" the demand fc5r their^ services.. The 
cdsts of oyer supply, undersupply, and even of a too-close balance* should 
be appraised in considering r^cbmmendations for numbers^ of ^persons to be 
supported in training. , An over supply -can result in a serious de^gree of " 
frustration and personal hardship for the, redundant individuals and 
d±s^jo^f0^on of individual lives when people graduate frpm training pro- 
^^^Jj^only to find that the expected jobs are not available. An under*- 
supply of properly qualified persons results in the inability of research 

. institutions to jneet ijational needs.. Shortages of highlyrskilled person- 
nel resjilt in a fa^ilure to exploit' emerging leads regarding health- 
related research;^ and, thus delay or, diminish the impact of research find-- 
ings that may aid the nation's health. Too tight a coupling of supply 
and demand results in a lack of mobility within the system... t , 

* . B. ^ Market Studies and Their Limit^tion&L^ 

Several approaches are possible in considering the impact of the 
market. There are short-term and long-term projections, and attempts 
have been made ^^to incorporate into projections of supply and demand the^' 
response of individuals and institutions to ol^seryed supply/demand im- • , 
balances; Further development of such •market-resi)Orise models is regarded. ' 
by the Committee as important to improvement in projection techniques. 
Sdme other apprbaches deserve comment. ' * 
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See also AppendixV 



One method of projecting supply makes use of "fixed coefficient" 
models, in which a certain percentage of the graduates of ariy given 
stage of the pipeline are expected to ^o on to the next ^stage, from high 
school to college to graduate school to. employment in research. These 
coefficients are, in some models, varied according to observed time 
trends, Jbut any particular model, they^ are fixed at a giyen point in 
the prelection prdcesis. Such models- fail to take into consideration the 
resppnse pf students and employers to changes in the market. While this 
method is useful for some short- run applications, ij:s forecasting accuracy 
has not been such as to recommend it for Important long-term decisions. 

Short-term. estimates of the market may: be made by assembling the ' 
judgments of -persons closely associated with a given field or by survey- 
ing employers as to their intentions over a give)qt^time perspective. For 
the preparation of this report, the first method wis exploared,'- but ^with- 
out conclusive results. . ' * 

Actuarial data on *the employment situation have been assembled at 
various times. The Survey of Doctoral Scientists and Engineers, con- 
ducted by the National Research Council in 1973, showed that the unem- 
ployment ir^te for bioscientists in 1973 was 1,0 percent|..for behavioral 
scientists, . 1,1 percent. In btheir fields the rates varied above and 
below these amounts, for a total fof all, fields. of 1,2 percent. The data 
indicated that there was not, as of 1973, a serious excess of supply; the 
unemployment rates are near a "frictional" minimum, A 1975 survey is now 
under way, it is .not expected that the 1975 rates will be substan|:ialiy 
different, although the general state of the economy suggests that they 
may drift marginally higher this year.. Unemployment rates for Ph,D,'s 
are nor completely informative. Underemployment mCist also; be considered,/ 

Traditionally., the m^ority of Plf,D,'s and of physician-scientists 
have been employed in academic institutions — universities and medical 
schools in the case of the biomedical scienti^sts,^ Studies of the impor-^ 
. tant academic sector, madis by Allan M. Cartter and others, indicated this 
situation is. changing, A diminishing proportion of new Ph,D, 's and M,D,' 
can expect td find employment in the universities. The nonacademic 
market must De expected, in the future to absorb an increasing fraction 
of the new researchers— business and industry, government * at all levels, 
nonprofit organizations, etc, Dat;sa^^® not yet -available to permit an 
accJUrate assessment of the proportions of the market which each of these 
sectors may absorb. It 'obviously will depend in part on goverrmi§|it 
decisions regarding environmental protection and improvement, drug test- 
ing, product safety, and So on. 



An important problem associated with this changing perspective con- 
cerns the attitude of the students, and their professors, . toward career 
patterns. Flexibility of attitude— toward changing tasks, lemployers, or 
fields, or all three — is likely, to be .more important in the future. This 
kind 'of -market shifting is one which students should be prepared to face 
and to cope with in the future. A Velate'd problem is providing accurate 
and timely market information to guide career decisions: 

C. Fellowships Versus Training Grants 

Training support has gone directly from agenlfies to (nationally 
selected) individuals in the form of fellowships (pg^doctqral and. 
postdoctoral) and to institutions in the'^ form of trashing grants that 
provide support toth to (locally selected) individuals and to the train- 
ing elements provided by the institution. Th^ Act continues support to 
•individuals through the fellowship mechanism, but the principle .of 
division of funds between fellowships and training grants requires re- 
examination. Fellowships recognize individual excellence biit carry more * . 
limited support of the training environment. ' Training grants recognize 
^ and enhance the excellence of training environments. Fellowships require 
a somewhat more elaborate administrative procedure for the review of many 
individual applications at the national level — a procedure •that seems 
.appropriate at the postdoctoral level, but less so at the predoctoral* 
level if more than a small number of prestige awards are to be made. 
Fellowships allow the individual to pick the training institution. Train- 
ing grant proposals must also be administratively processed, to.be sure. 
The grants provide stipends ^and institutional funds at both predoctoral • 
and postdoctoral levels. They require that institutions think through 
their total training effort and design programs suited to Ideal needs. * 
Both fellowships- and training grants are useful, but their differences 
should be noted^ and used perceptively to enhance the return on the train- 
ing investment. . , 

■ . / ■ . : ■ •■ " . ,, - 

D. Training Grant Funds to Institut:ions arid to Trainees 

\The proportion, of the funds m any training grant that goes to the 
students^ as stipends and to the institution foi^ salaries, supplies, 
, equipment, etc. *is not fixed. It varies according to the terms of each 
training grant. ^It i-s important that Jooth fxinctions of the training 
grant funds be recognized, as it is 'impossible to provide a high-quality 
training program without furjids for the specialized "curriculum and re- 
sources to accomplish this, j These funds must come from some source - 
Vet the major purpose of tifainirig gtants is for studiS^it support. In-, 
creasing, emphasis -has beqn placed in recent years on \ increasing the 



stipend proportion, particularly since the major department-building era. 
of the 1960 's is past. Whether tjie shift toward greater allocation of 
funds for stipends has gone ^ far enough is another problem of concern to 
the Committee* 



E. Postdoctoral Pool 

Postdoctoral/ fellowships and traineeships have^^^Jong been an im- 
portant component of the federal progjcam of support ofNthe biomedical 
and behavioral research fields. Such appointments serve to provide 
research experience for M.D-'s, to cc^i^ete the research preparation of 
new "Ph.D. 's, especially in the interdisciplinary and transdisciplinary 
fields characteristic of , these areas" of science, ^nd also to provide 
field-switching opportunities for more experienced scientists. The his-: 
torical trend oyer several decades has been for a greater percentage 
of b'ioitfgdical and behavioral research scientists to undertarfce postdocto-^ 
ral training. ' 

Since about "1970, a new aspect of pbstdoctoral involvement and 
support' has appeared. This is the so-called "holding pattern," in which 
new Ph.D.'s who have been unable to find postgraduation jobs and older 
Ph.D.'s who have held postdoctoral appointments but^ have been unable to 
find 'permanent pdsitions are continued in postdpctoral slots beyond the 
normal -term of such appolntuvaftts. The exterit of this phenomenon in the 
biomedical and behavioral i^esearch fields seems to fall withTn reasonable 
bounds at present, but the Committee is concerned about the<future. Koni- 
toring the size of the pool and finding out what happens to people who 
have been a part of it will be tasks for the y^ar ahead. The holding « 
pattern may turn out to serve a us^^ul fianction, prpviding a flexible 
resource to cushion inevitable fluctuations in (supply and demand. . 



•^ ^he Invisible University , ■ National Research CounciJ, Washington, D. C, 
1969. " 
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IV- SOME- TRENDS IN TRAINING AND UTILIZATION 



The Committee ' s staff and consultants have launched a number of 
studies, following the recommendations made in the report of the feasi- 
bility study. It has not been possible for the Committee and its Panels 
to review tihese studies more than briefly, much lessr to assess theij' 
signiBicance and assimilate the results into their work. Such fuller- 
development must be left to the next stagie^of the continuing study. 
Nevertheless, data dn trends in training and utilization in biomedical - 
and behavioral research areas have already emerged and seem significant 
enough to be included here. ' 

■ ■ y ' ■ 

/ GRADUATE ENROLLMENTS AND STUDENT SUPPORT * * . 

Fir$t-year gradualje enrollments in the biomedical and behavioral 
sciences'rose from roughly" 15,000 in 1960 to 47,000 in 1974, an averacfe 
annual growth rate of 8. 6 percent (TABLE 4) . . ' 

Each broad field has exhibited different growth patterns. The . 
basic biomedical sciences have shown the steadiest growth o^^ll the 
fields, risings from 7,000 to 22,000 students from 1960 to 1^74. However, 
its annual growth has flowed. . In the years' from 1968 to -yfe present, 
•the annual ^vera^e rate of growth' wa,s 7.0 percent compared to 9.9 per- 
cent in eaflier years. 

The changes in growtK rate3 in the behavioraf sciences are much 
more pronounced than in thg^^basic biomedical sciences.' Here the average 
annual growth rate was 12.4 percent from 1960 to 1968 and only 3,. 6 per- 
c«tnt thereafter. Furthermore, there were absolute declines in first-y^ar 
enrollments from 1970 through 1973 in the disciplines of anthropology^, 
sociology, and psychology (except in 1970-71). 

^ It is difficult to find reliable data for thie clinical sciences 
and. health services research. Because most researchers in the clinical 
sciences are M.D**s with postdoctoral training, enrollments in graduate 
programs are a poor and misleading indicator of clinical researchers in 
training. In health services research, most graduate enrollments are in 
terminal masters programs, e.g. , in public health and hospital - 



TABLE 4 First-Year Graduate Enrollments^ In All Graduate 
Departments r by Selective Field, 1960-1973 

, (1,000's)' 



Year^ 

1960 
1961 
1962 
1963 
1964 
1965 

1967 

1968 

1969 

1970 

X971 

1972^ 

1973^ 

1974^ 



1960-74 
1960-68 
1968-74 



/ 

/.'■ 



Basic Biomedical 
Science 

* 7.0 

7.7 

8.2 

9.7 
11.8 
12.7 
14.2 / 
1«4.9 
14.9 
16.3 
17 . 2 
iL8.3 
18.8 
19.5 
22.4 



Annual Average Rates of Growth 



Behavioral 
Science 



7.7 
9.0 
8.7 

10.4 

11.8 

13.0 

15 

17 

19 

22 

26 



8.7 
9.9 
7.0 



2 

6 
2 
3 

25.5 
24.0 
22.4 
24.2 



b.6 
12.4 
3.6 



^Estimates based on KSF^ata for 1971-74. 

^Both full-time and ^aar^time students. , 

3Fall enrollment for that academic xear. 

Source: U. S. Department of Health, --Education and Welfare,^ National 
Csriter for Education Statistics, Students Enrolled for Ad- 
•vanced Degrees, Annual Reports 1960-71. 
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administration. Hence, enrollments in this area are also unrepresenta- 
tive of those being trained for research careers. For these .reasons, 
enrollments in these areas are not included here. 

• ,v There are also significant field differences in the pattern of 
* i federal support of graduate students. Of ' the 164,000 graduate students 
in the 1973' survey of the Sciences and engineering. by the National Sci- 
ence Foundation, over 65,000 were in the basic biomedical, behavioral, 
and clinical sciences. As one might expect, the basib biomedical and 
clinical sciences rely more heavily ^upon federal support (30 percent 
and 41 percent," respectively) than the behavioral sciences (22 percent), 
r and in fact their reliance exceeds that for all fields J26 percent) 

(TABLE 5). Of the federal sources, HEW and its components, NIH/ADAMHAT 
are clearly predominant, with HEW accounting for 18 percent of all science 
; Students supported (i.e., providing their major source of support) emd . 
65 percent of all science students supported by federal funds. 

Support, for graduate students in these areas is quite dijV^rse, 
however. Non-federal support still makes up the largest share (over 70 
percent) of major sources of siapport. Institutional support accotints 
for roughly 40 percent of all students in -these fields. ^1 Self-support, 
including students' own funds, loans, a:nd family, support, is also sub- 
' stantial as a percentage of major sources of suppoa^t. It is highest for 
^ the behavioral sciences <32 percent) , apparently compensating for tl^e 
lesser volume of federal support in this -area. 

It should be noted, however, that while federal support makes up 
the lesser part of total support in the biomedical and behavioral sciences, 
it is of greater importemce to the development of the most tjalented re- 
search personnel. Research fellowships, traineeships, and assistant- 
ships are heavily subsidized by the federal government. Hence, the fact 
that teaching assistantships, largely concentrated in state ^xiniversities , 
* cuid self support make up' the greater part of overall support shpuld not 
cloud the importance of the federal role in training research manpower. 



The support of basic biomedical and behavioral science graduate 
students is further elucidated by noting th^' type of support or kind of 



^^ADAMHA is not included in NIH data in TABLE 5. -This explains why the 
percentage of support for behavioral sciences may look low under NIH. 
It is included within total^^HEW support. 

01 ' ~ . 

• •^ It, should be kept' in mind, however, that much institutional support 
is actually unrestricted., state aid to px^Dlic institutions. 
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appointment received as the major source of support. All of the fields 
related to this study! have a high concentration of fellowships and train- 
eeships relative to all fields. Over 25 percent of the basic biomedical 
and behafvioral science students are supported by fellowships and train- 
eeships (TABLE 6). A substantial number of basic biomedical studehts 
also receive their support in the form of research assistantships; 
however, behavioral and clinical science students receive much less of 
their support in this ^orm (12 percent and 9 percent). The importance 
of federal support for^oth fellowships and tfaineeships,. and especially 
for research assistantships, explains the high concentration of federal 
support in the basic biomedical sciences. Conversely, the much smaller 
amoTont of federal research done in the behavioral sciences explains 
their lesser volume of research assistantships and federal support. 



The overwhelming concentration of the clinical -sciences support in 
fellowships and traineeships— -especially postdoctoral — opposed to minor 
support for participation in research assistantships may be explained by 
£he historically greater utilization of the training mechanism in 
clinically oriented programs. Further, the absence of undergraduate 
clinicaI7g>rograms means that proportionately fewer such studehts are 
engaged as teaching assistants although clinical Science fellows and 
trainees do engage to a considerable extent in bedside teaching. • Basic 
biomedical and behavioral sciences^ on the other hand; have under- 
graduate courses and, thus, their ''graduate students are actively engaged 
in teaching undergraduates. 2 2 

The" "other types of support" category, which is to a considerable 
extent composed of self-support, is also a major source of support to a 
substantial number of students — over 30 percent — in the basic biomedical 
and behavioral sciences. As one would suspect, the behavioral sciences 
have the highest concentration in this area due, to lesser access to 
federal support. * 



Ph,D. OUTPUT 1961-74 

In this' section, we examine the trends in the production of bio- 
medi'cal/behavioiral Ph.D. 's. Since these Ph.D. 's constitute most of the 
pool^ of basic biomedical/behavioral researchers (the others are M.D.'s), 
the trends ±n Ph*D. production have important implications for future 
trends in the supply. Not all Ph.D.." s become researchers; many perform 



22 It should be noted that public institutions, thxi^ugh state fundSy, offer 
more teaching* assistantships than do priva^te institutions. \ 
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teachirig ^and administrative duties exclusively , while with others 
research is a secondary adtivity. As expected^ the nuinber of Ph.p.'s 
entering research;, depends on the amount of fiinds allocated to research 
and development act ivH.ties. -As the growth in.R and D funds slows, fewer 
research positions beqome available to the new Ph.D. ' s, who therefore 
seek other jobs. Conversely, increases in R and D funds generate addi- 
tional positions for researchers. 

The pool size cannot be increased c^ickly. Ph.D. output responds 
slowly to changes in demand because of the average time lag of seven 
years from the B.A. to the Ph.D. It is questionable how effectively the 
supply can be in3reased by* drawing from the pool of nonactive researchers. 
Those who Have not done . research -for a few 'years may quickly lose contact 
.with the latest techniques and developments and' may find it difficult' to. 
become proficient researchers again without detraining. Here postdoctoral 
training plays an important rple, but* response again is not instantaneous. 

<^ *' ' ^ . ,j ' ■ 

'From 1961 to 1971, the output of Ph..D-'s in the biomedical/behavi- 
oral fields increased at a rate of approximately 12 percent. per year 
(FIGURE 2, TABLE 7). Since 1971, the growth rate has slowed consldeirably. 
In 1974 ,: there was no. growth , over the previgu^ i>^ear. This was largely 
due to the fact that Ph.D. output in the basic biomedical science^ 
actually declined f torn 1973 to 1974— the > first time this has happened in 
over 15 years.. 

The behavioral sciences exhibit a pattern of growth very similar to 
the basic biomedical sciences, increasing at a rate of 12 percent up to 
1971 and 6 percent from 1971 to 19^4. But unlike the basic biomedical 
sciences, behavioral science Ph.D. production qontinued to grpw in 1974;. 

The health services research field has had erratic but generally., 
continuous growth since 1961 at: an ^nual growth rate qf about 13 percent 
per year through 1974. 

The niunber of Ph^D.'s given annually in the clinical sciences is 
very small. It. reached a peak of 55 Ph.D. 's in 1966 and has declined 
Steadily since then to 38 in 1974. 

RESEARCH AND DEVELOPMENT EXPENDITURES 

The demand for biomedical/behavioral researchers is strongly in- 
fluenced by the amount of expenditures, both public and private, for / 
biomedical research and developments Since 1957, these expenditures have 
grown rapidly, as have those for R and D in practically all other fields. 
From 1961 to 1964, the growth in actual dollars was about 9 percent per 
year (FIGURE 3, TABLE 8>. But in 1968, inflation began to take its toll ^ 
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FIGURE 2 ^ l^ual Production of Ph,D, 's in the Biomedical/Behavioral Fields 
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Source:- TABLE 7 
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TABLE 7 



Production of Ph.D. 's in.^the Biomedical/Behavioral Fields^ 1961-74 



Fiscal Year 
of Ph.D. 



Basic / 
Biomedical . 
Sciences I 



Behavioral 
Sciences 



Clinical^ 
Sciences 



Health 
Services 
Research 



Total 



1961 
1962 
1963 
1964 

f 1,965 
1966 

I'a'ev 

Si 
L968 

1969 

1970 

1971 

1972 

1973 

1974 



1266 

i44ir 

1538^ 
1736 
1993 
216^ 

--2:3^7 &- 
2871 
3206 
3526 
3873^ 
3897 

- 3943 - 
3744 



1042 
1123 

1185/ 
1297 

—1276 
1489 
1788 
1970 
2406 
2727 
3072 
3245 

7^-429 
3612 



39 
31 
35 
46 
49 
55 
54 
47 
46 
53 
51 
48 
.35 
38 



39 
34 
38 
64 
61 
79 
83 
86 
85 
116^ 
129 
111 
130 
143 



2386 
2629 
2796 
3143 
3379 
3786 
4303 
4974 
5743 
6422 
7125 
7301 
7537 
7537 



^The clinical science Ph. D* ' s are only a small portion of the total number 
of researchers in the biomedical field — pver two thirds are M.D.'s. How- 
ever, as can be seen in this table r a few Ph.D*'s are granted in clinical 
sciences each yeax- Some, but by no means all of these are also M.D.'si^ 
The clinical science fields -in the DRF are limited to medicine and surgery, 
dentistry^ veterinary medicine, optometry and ophthalmology. . 

^The large increase in Ph.D.'s awarded in the health services reseatrch 
field from 1969 to 1970 may have been due to a reclassification or field 
codes in the DRF during that period. 

SOURCES : Doctorate Recipients ,frdm United States Universities, 1958-66 ; 

Sciences, Humanities, Professions, Arts , Office of Scientific 
~ ^ Personnel, NAS/NRC, 1967. 

Doctorate Recipients from United States Universities , Summary 
Reports , Office oj&-Scientific Personnel, NAS/NRC, 1967-73. 
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FIGURE 3 National Support for Medical and Health Related Research. ^ 



Billion $ 




1962 64 '66 68 ' 70 72 '74 
YEAR. 

SOURCE: Basic. data provided by Office of Resources Analysis, Office of the 

Director, National Institutes of Health. Growth rates calculated by 
Commission' on Human Resources, NAS/NRC. 
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TABLE 8 >■ National Support for Medicay^and Health-Related.. Research 



Year 



Actual Dollars 



•Total, 



Federal 
t$ billions) 



Priva;be 
Industry 



Other 



Constant 1967 DblJ.ars 



Total 



Federal 
($ billions) 



PrivatjS 
Industry 



Other 



R and. D 
Pricej^ 
Index 

1967=100) 



.1952 

1953 

1954 

1955 

1956 

1957 

1958 
. 1959 

1960 

1961 
iiil962 

1963 

1964 
;1965 
' 1966' 

1967 

1968 
.1969, 

1970 

1971 

1972 

1973 

1974 

1975 (est^ 

: _L 



0.197 
0.214 
0.237 
0.261 
0.312 
0.440 
0.543 
0.648 
0.845 
1^^045 
1.290 
1.486 
-1.652 
1.841 
2.036 
2.280 
2.497 
2.691 
2.731 
■3.02V 
3.354 
3.563 
4.249 
4.220 



0.103 

o:io7 

0.1X3 

0.139 

0.162 

0.229 

0. 279 

0.351 

0.448 

0.574 

0.782 

0.919^ 

l'.04f ^ 

1.174 ' 

1.316 

1.458.. 

1.582 

1.674 

1.667 , 

1.977 

2.147 

2.225 

2.753 

2,609 



0.052 
0.058 
0.061 
' 0 . 062 
a.079 
0.126 
0.170 
0.190* 
0.253 
0.312 
0.336 
0.37.5 
0.400 
•6.450 
9.510 
0.580 
0.661 
6.754 
0.795 
0.860 
0.925 
1.0^3 
1*180 
1". 280 



0.042 
0.049 
0.057 
0.060 
0.071 
0.085 ■ 
0.094 
0.107 
.0:144 
0.159 
0.172 
0.192 
0.»203^ 
0.217 
0.230 
0.242 
'0.i254 
0.263 
0.269 
6.286^ 
0.282 
0.305 
0.316 
0.331 



1.267 : 

1.516 

' ' " V 

.1.840 
1.986 
2.14^4 
2.280 
2.383 
2.446 
2.354 
2 ..468 
•2.578 
2.619 
2.948 
2-666 



0,695 
0.918 



1;16B 
1.266 
1.372 
1,458 
1.509 
1.521 
1.437 
1.532 

1.63^ 
1.910 
1.660 



0.378 
0.394 



0.192 
0.202 



0.445 
0.-484 

Q«53l 
0.580 
0. 630 
0.685 
0.6B5 
0.702 
0.711 
0 . 759 
6.818 
0 . 614 



0.,226 
0.234 
0.239 
0.242 
0.242 
0.239 
0.231 
0.233 
0.216 
0.'224 
0.219 
0.?10 



82.5 
85.1. 

92.7 
95.9 
100.0 
104.8 
110.0 
116.0 
122.5 
130.1- 
136:0 
144-1 
157.1 



• ^A Price Index for Deflation of Academic R and D Expenditui-es ^ NSF 72-310, "Government . 
-PrintiVig Office, Washington, C, May 1972. . ' . „ ** r . 

SOURCE: Biomedical Research Manpower for the Eighties , Resources for Medieval Research 

Report #11, Office of Resources Analysis, NIH, HEW, Washington, D. C. , De<5ember 
1968, and unpublished data 7*^ • 

■ . ' , n ■. • " ■ ' ^ 
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tabu: 9 Federal Biomedical/Behavioral R and D Funds 



■ ■ — — — 


U3 


















Biomedical 


& Health- 












e ' 




Related Sciences 






Behavioral Sciences 






Year 


(all' life sciences / 
except clinical) V 


Clinical Sciences 


(psychology/ anthro- 
pology, ^ sociology) 


Total 






($ millions) \ ■ 


i$ millions) 


% 

t 


($ millions) 


% 


(§ ^nillions) 


% . 


1971 


1159 


- ■ 

60,8 


514 


27,0 


233 


12*2 


>906 


k 

100,0 


1972 


1414 


63^2 


5^8 


25.4 


257 


.11.5 • 


2239 


100,0 


1973 


1398 


61.1 


6^1 


28,9 


. 229 


^0,0 / 


2288 


100,0 


1974 (est*) 


1658 


<61.6 


. .^08 


30,0 


224 


8.3 


2690 • 


100,0 


1975'^(est-) 


1585 




778 


30,2 


217 


8.4 


2580 


100,0 


/ ' . 



















SOURCE: Federal 'Funds for Research, Development and Other Scientific 

Activities , Table C-13, National Science F<3undation, Washingtbn, 
D, C,/ various years. * ♦ 



as R and oncosts escalated^ The NSF has compiled an index of academic 
R and D costs which shows that 1974 costs for such activities were 
57 percent higher thcin in 1967.^ As a result, although total national 
funds for health-^relategl research have continued 'to expeind at e?;lmost 
9 percent per year in actual dollars, the real growth in constcuit dollars 
since 1968 has been about 3 -percent per year. During the past five 
years, about 60 percent of federal R and D» funds for biomedical/ 
behavioral research went to the basic biomedical and ^ health*- rielated 
sciences, 30 percent to the clinical sciences, and the remaining 10 
percent to the behavioral sciences (TABLE 9) . 



CURRENT NUMBER OF ACTIVE RESEARCHERS 

Reliable data on the size of the pooi of biomedicalA>ehavioral 
researchers as a function of timevftre hard to come by,* .The Committee 
examined longitudinal data obtained from the several liatioharl Regiisters 
of Scientific cuid Technical PersonnelV but found them erratic and 
inconclusive. Furthet cinalysis may make it possible to use these data, 
which cover a span of almost two decades, but there was insufficient 
^Irime for this to be done for the present report. The Committee has 
relied instaad on data derived from the 1973 Survey of Doctoral Scien- 
tists and Engirieers and the 1975 Faculty Profile compiled by the Asso- 
ciation of AmericcUi Medical Collegeg (Appendix D) 

Data on the Ph,D» (or equivalent) component come from the Survey 
of Doctoral* Scientists cind Engineers, Individuals counted on the 
following table^ are Employed in biomedical an^ behavioral fields .and 
have indicated that research or the management of research activities 
is their .pr4jnary work*" activity. " v v ' 



^3 A Price Index for Deflation of Acadetiic R g^nd D Expenditures , NSF 72r3i0 
Government Printing Office, Washington, D, C. , May 1972. , 



Numboi^^ of Active Ph.D. 
V ^ , Researchers^ 

Field • ' (1973) 



Basic Biomedip^l Sciences, Total . ^ 17,800 

Anatomy # « _ 

•Biochemistry 



Biomathematics 



Botany 
Ecology 



5,317 
151 



. ^ Biomedical Engineering ^ 577; 

Biophysics " . ' . \ . • . . 

Cytology . - . s ' ^ 340 

^ Embryology • . , '^^-^ 

Genetics , i ' / \ ' 1,056 

Immunology I % * 

^,Ji4»crobiology/Bapteriology 1,930 

Molecular Biology. 1,388 

. Parasitology . t, ^ 215 

Pathology • 'V 

Pharmacology ^ "1,624 

Physiology, Animal^ ^ ' • \ 1,769 

Physiology, Plant ^ ' ; ^22 

Other Bipmedical Sciences, Total j7,955 



332 
S51 



Entomology 1,272 

:^virpnmental Sciences ^ ' 1,424 
Hydrobiology ' ^ 

Nutrition/Food' Science \ 307 

Pharmaceutical Sciences 297 

Zoology . • - 248 

Biomedical Sciences, Other / / 3,434 

Behavioral Sciences, Total / 6,914 

Anthropology r / 263 

Behavior/Ethology y .78 

Clinical Psychology \ r ^ 77^ 

•Comparative Psychology 99 

Counseling and Guidance . ' ^ , . 

Development al/Gerontological ^ "^"^"^ 
Educational Psychology 

Exper/Compar/Physiol Psychology . 5 
Experimental Psychology * * 

^ Industrial/?ef sonnel Psychplogy ^ 468 
Personality Psychology . . ^ 77 

Physiological Psychology '""^ * SO^^ 

rPsychometrics , ^ 

. School PsyclTiology ' ' . y ' 

Social Psychology , \y i . "^^^ 
Social Statistics 

Sociology / I'O^*^ 

Psychology, Other 7^®, 



iThe- numbers pf individuals shown in the above table do not necessarily reflect 
the numbers that have been supjfkDfted by NIH/ADAMHA/HRA training programs • 
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Ntainber o£ Active 
Ph.D. Researchers 

Field (1973) 

' . y . ^ ■ ... ^ " . ^ . ^' ^ 

Clinical Sciences, Total 
Dentistry 

Medicine & Surgery : 291 

Veterinary Medicine i 212 ^ 

'• . ■ ' - ■ 

Health Services Research, Total ' . " 704 

Biometrics/Biostatistics y 342 ^ 

Hospital Administration '30 

Public Health: ^ ^ 332 

Total . 33876 



The American Medical Association estimates that about 8,400 M.D. 
were' engaged in research .activities in 1974« . This appears to be the 
best estimate available of the current size of the total pool of M.D. 
researchers. 

The Association of American Medical Colleges has supplied data 
on" the nxamber of M.D., (or equivalent) researchers ^n medical school 
faculties in each sub-field. Under the assumption that this same 
distribution applies to the total pool of M.D. reseeqrchers, we have 
computed estimates of the size of the pool in each subfield. These 
are presented in TABLE 10 along with a summary of the Ph.D. pool 
updated to 1975^; • , 



In sximmary, the pool in 1975 is estimated to be composed of approxi- 
mately 4^7 * 000 biomedical/behayioral researchers.^ 



TABLE 10 Estimated Number of Active 


Biomedical 


• 


and 


Behavioral Researchers 


in 1975 


- 




/ • 

• 

— — ~ K ■ ' 




0 


■.V. . . • - ^- 


a 

V M. D. »s 

\ ' . 


Ph-D, 's 


TotaL 


Basic Biomedical Sciences 


1,400 


29,500 , 


30,900 


Behavioral Sciences ^ 


c 


7,900' / 


7,900 


Clinical Sciences 


6,800 


600 


7,400 


Health Services Research 


200 


• xaoo 


1,000 


TOTAL 

« 


8;400 


38,800 


47,200 



AThe estimated total of 8,400 M.D.'s in research was derived from Profile 
of Medical Practice , American Medical Association, Chicago, Illinois., 
1974. The niamber in each siibfield was estimated from data supplied by 
the Association- of American Medical. Colleges, Washington, D- C, 

^Ph-D. data were derived from the 1973 Comprehensive Survey of Doctoral . 
Scientists and Engineers, Cgmmission on Human Resources, NAS/NRC, 
Washington, D. C, and updated to 1975 on the basis of a 7 percent 
per annum increment. 

CThe number of behavioral science M.D. researchers is small and hence 
difficult to estimate. The best available information gives less. than 
ten M.dT's in this category. . 
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We recapitulate some points of the earlier discussion: 

1. Federal support of research training contributes to the 
tinuing vitality of biomedical and behavioral i>esearch, and, thus 
tributes a vital buttress to health care in the United States. The 
federal presence brings with it national standards. The peer-review 
systeitf' ensures that the standards will be iiniformly applied to recognize 
excellence. Biomedical research training itself (a) aids in selecting 
the next generation of research leaders, (b) accelerates their graduate' 
education, (c) gives M.D.'s essential research tools and Ph.D.'s 
essential contract with medical problems, (d) ' makes it possible* for 
postdoctoral scientists to move into iindersupplied fields of speciali- 
zation, (e) stimulates the development of jiew fields* of research, and 
(f) provides opportunity for the most able students to have access to 
biomedical and behavioral gr'aduate education, independent of their 
private resources. 

2. The competitively awarded research training grant is a \inique 
'and versatile mechanism that offers advantages beyond those of supplying 
traine^ypersonnel. Among them are: (a) maintenance of^ a complete 
training environment, (b) encouragement of existing interdisciplinary 
linkages and of- new interaction of disciplines , and (c) recognition 

of^ excellence of training environments in the same way that fellow- 
ships recognize excellence of individual performance. 

3. Largely due to training efforts of the last decade, a cadre of 
about 47,000 biomjbdical and behavioral researchers exists in the United 
States. About 7o\ercent of them conduct research in th(B basic bio- 
medical sqiencei, iJSk percent in'^the behavioral sciences,'' 14 percent in 
the clinical sciences, and^ 2 percent in health services studies. 
Seventeen percent hold M.D. degrees, and 83 percent hold Ph.D.'s. 

4. Essentially full employment currently exists for doctoral scien- 
tists in these fields of research. Unemployment in 1973 was at the. 
"frictional" level of. about 1.2 percent for all fields and age q:roups 
combined, but may be higher now— perhaps 2 percent overall with scanewhat 
high'er rates for some fields and for the most recent recipients of the 
Ph.D.- In a few fields— heal"^h services research is an example— personnel 
shortages exist. The commonly used market indicators, such as trends 

in relative salaries, suggest that, overall, no serious disequilibrium 
exists at the moment. 

5. There is reason, however, to be concerned about future over- 
supply in some of the fields and about the costs thereof. Graduate 
enrollments have, been growing strongly, indicating a plentiful supply 




60 



73 



of graduating Ph.D-'s over 'the next five years- The cadre of established 
reseaifch workers is relatively young, and attrition will be relatively 
low. Research and development funds, are stabilizing, and demand . for per- 
sonnel will stabilize accordingly. Although M.D. researchers can turn 
to private practice for alternative tjareers, similar opportunities will 
be more limited for Ph.D. 's. The demographic tacts suggest there will 
be relatively few new appointments to faculties ^in the 1980' s. Some 
cautioi^ is needed, and the Committee is not prepared on the basis of its 
limited studies to .urge significant further growth of research -training. 

. 6. The training "pipeline" is long— seven years on\he'^^verage 
from baccalaureate to Ph.D., 10 years from the baccalaur|sata to the M.D. 
researcher. The flow cannot be rapidly turned on or off. Time is 
required to set up high-quality , training programs, and stability is 
necessary for an efficient and high-quality system. In this regard, 
the federal -budget decision not to include any fvmds for new starts 
in training at the predoctoral level in FY 1976;causes the Committee 
great concern. 

7. Certain structural and administrative problems connected with 
research training have emerged. '.In the past, some two ^thirds of post- 
doctoral M.D. traii^ees and fellows in these programs d^tered medical 
practice soon after completion of training. This result was expected 

in an 'earlier period of the training . programs when program goals included 
the training of clinical specialists, in shortage fields. Now, however, 
this goal has essentially been met, and there sQems to Be little reason 
to maintain training for clinical practice in the future. A second 
issue, I almost as old as the training programs themselves, concerns the 
percentage of training-grant fmds allotted to various forms of insti- 
tutional support — faculty salaried, salaries of supporting staffs,^ 
equipment purchases, library and computer costs, purchase of supplies, 
and so on. The Committee believes there should be a limit on the per- 
centage of training funds used for these purposes, but notes that the 
matter is complex. The strength of t^^ training-grant mechanism 
resides in large part in its ability to create a strong and vital total, 
environment for training. Stipends for trainees are an essential - 
requirenjent for training, but so are a strong faculty, adequate equip- 
ment and supplies, "and. other training elements. 

8. The difficult problem of proliferation of programs that results 
in excess training capacity^ cannot easily be disposed of. The decade of 
the I960* s witnessed a rapid growth of training programs in response to 
perceptions of national needs. Now that some of those needs have been 
met, the situajtion is changing. Th^ Committee urges upon agencies of 
government and training institutions a readiness for change in both the , 
character and the magnitudes of the training programs^ Legitimate / 
aspirations of institutions and departments can best be accommodated 
within an adaptive mechanism that recognizes new needs, establishes 
excellence as the governing criterion, and sets a high priority on 



/ 



fl^exible response. 



^4. ^ 



9* We have jEound existing data and field taxonomies insufficient' 
for our task of forecasting personnel needs and, the adequacy of the 
supply. a?he^ irecommendations in this report are limited by that con- 
sideration to statements cd)dut immediate training requirements in broad 
fields. In the course of the year ahead, we expect to acquire more . 
satisfactory data cdx>ut the training pipeline, the research-personnel 
-pool and the mobility of persons in it, and the components of demand. 
We also expect to develop a more adequate list of the training an^ 
research specialties in these areas. 



APPENDIX A 



COMMITTEE ON A STUDY .OF NATIONAL NEEDS 
FOR BIOMEDICAL AND BEHAVIoiRAL ^^KARCH PERSONNEL 

Chairman: . Robert J. GLASER^ M.D^ 
President • 
The Henry J, Kaiser Family Foundation 



Vice Chairman: 



Henry W. RIECKENV Ph.D. >^ 
Professor of Behavioral Sciences 
University of Pennsylvania 



John J, BURNS, Ph.D. 
Vice President of Reseai'ch 
Hoffmann-La Roche, Inc. 
Nut ley. New Jersey ^ 

Allan M. CARTTER, Ph.D. 
Professor of Higher Education 
Director*, Laboratory of Research 

in Higher Educabionr 
University of California, 
* Los Angeles 

Julius H. COMROE, Jr., M.D. 
Professor of Physiology 
University of California, ^ 
San Francisco 

John E. JACOBS, Ph.D^ , , 
Walter Mtirphy Professor of 

Electrical Engineering Snd 

Engineering Sciences 
Director, Biomedical Engineering 

Center 
Northwestern University 

David MECHANIC, Ph.D. 
Professor of Sociology 
University o€ Wisconsin 



Lincoln E. MOSES, ph. D. 

Dean of Graduate Studies W 

Stanford University 

\ ■ " ' ■ ■ 
Carl PFAFFMANN, Ph.D.- 
Vice President 
Rockefeller University 

Mitchell W. SPELLMAN, M.D. 
Executive Dean • 
Charles R. Drew Postgraduate . 

Medical School 
Los Angeles, California ■ 

pL Roy VAGELOS,' M.D. ' 
Professor and Chairman, Depart- ' 

ment of Biological Chemistry 
Director, Division of Biology • 

and Biomedical Sciences 
Wd^shington University 

James Bv WYNGAARDEN, M.D. 
Chairman, -Department of Medicine 
Duke fJniversity Medical Center 




63 

76 



APPENDIX B 



COMMITTEE ON A STUDY OP NATIONAL NEEDS FOR 
BIOMEDICAL AND' BEHAVIORAL RESEARCH PERSONNEL 



PANEL S 



BASIC BIOMEDICAL SCIENCES 



Chairman: Herschel L. ROMAN, Ph,D- 
University of Washington 



Lawrence BOGORAD, Ph.D. 
Harvard Uijiversity ■ 

Robert H. BURRIs/Ph.D. 
University of Wisconsin 

H, Hugh FUDENBERG, M.D. 
Medical .University of South 

Carolina, College of Medicine 

Daniel' L. KOSHLAND, Jr. , Ph.D. 
University of California, 
Berkeley 

S. E. LURIA, M.D. . 
Massachusetts Institute of 
Technology 



H. N. MUNRO, M.B., D.Sc. 
Massachusetts Institute of 
Technology ^ 

• C. R. PARK, M.D. 
Vanderbilt University School of 
Medicine 



Dominick P. PURPURA, M.D. 
Albert Einstein College of 
Medicine - 

Carl S. VESTLING, Ph.D. / 
University of Iowa, College of' 
Medicine 

Norman WEINER, M.D. 
Un^^versity of Colorado School 
of Medicine 



.64 



X 



BEHAVIORAL SCIENCES ^ 



Chairman: William BEVAN, Ph.D. 
Duke University 



Edgar F. BORGATTA, Ph.D. 

Queens College 

City University of New York 

Margaret CLARK, Ph.D. 
University of. California, 
San Francisco -^j"- 

Donald J. COHEN, M.D.' 
Yale University 

■ • ■ • 0 

John J. CONGER, Ph.D. 
University of Colorado School 
of Medicine 



Donald R. GRIFFIN, Ph.D. O 
Rockefeller University \ 

Otto N. LARSEN, Ph.D. ^ 

American Sociological Association 

Gardner LINDZEY, Ph.D. 
University of Texas, Austin 

Arnold J* MANDELL, M.D. 
University of California, 
La Jolla 



CLINIC7VL SCIENCES 



Chairman: David M. KIPNIS, M.D. 

Washington University School 
of Medicine 



Robert A. CHASE, M.D. 

National Board of ^Medical Examiners 

Ellis N. COHEN, M.D. 
Stanford University School "of 
Medicine 

A. M. HARVEY, M.D. 
The Johns Hopkins University 
School of Medicine 

Kurt H. ISSELBACHER, M.D. 
Harvard MedicajL School 



Herbert E. KAUFM2VN, M.D. 
University of Florida College 
of Medicine 

Samuel L, KOUNTZ, M.D.r. 
state University of New York 
College of Medicine 

; 

Arno G. MOTULSKY, M.D.,,, 
University of Washington 
School of Medlc^in0 

John E . MURRAY , M . D 

San 'Frcuncisco General Hospital 



65 



78 



i 



Robart--H^BCX:K, Ph.D. 
Unviersity of Wisconsin 

Wilfrid J. DIXON, Ph.D. 
UriiversTty of California, 
Los Angeles - 



Chairman: Kenneth E. CLARK, Ph.D. 

University of Rochester 

— ^Herbert E. KLARMAN^ Ph.D, 
New York University 

Robert McGINNIS , Ph.D. 
Cornell University 



John P. GILBERT, Ph.D. 
HajTvard University 



Gordon HAMMES, Ph.D. 
Cornell University 



Eugene JL^ HESS , Ph. D 
Fefcration of American Societies 
for Experimental Biology 

Charles V. KIDD, Ph.D. 

Association of American Universities 



Jerry MINER, Ph.D. 
Syracuse University 

Walter Y. 01, Ph.D. 
University of Rochester 

Karl F. SCHUESSJL.ER, Ph.D. 
Indiana University 

John^F'. SHERMAN, Ph.D. 
Association of American 
Medical Colleges 



HEALTH SERVICES RESEARCH 



Chairman: ' Robert J, HAGGERTY, M.D- 

^ Center for Advanced Study in the . 
Behavioral Sciences , 
. * (On .sabbatical from the University 
of Rochester) 



Isidore ALTMAN, Ph.D. 
Harvard Medical School 



Irving J. LEWIS A. 
Albert Einstein College of . 
Medicine 



Maureen HENDERSON, D.P.H. 
University of Maryland School of 
Medicine 



Gerald T . PERKO^'F , M . D . 
Washington University School 
, of Medicine 



Kerr L. WHITE, .M.D. 

The Johns Hopkins University 



APPENDIX :C 



LEGISLATIVE AND ADMINISTRATIVE/ HISTORY OF TRAINING 
• AUTHORITIES . 0^* NIH, ADAMHA, AND HRA / 



.0 . LEGISLATION 

/ The original legislative autfi:bri?;ation for training comes, frpm the>' 
National Cancer^ Act of 1937 which established the National Cancer 
Institute within the PxaiDlic Health Service and autftoirizied it to estab- 
lis.h training facilities and award fellowships to. autstanding individ- 
Ual's for studies relatinc| to the causes , and 'treatment ol cancer. The' 
first NIH fQllowsliips were awarded, in 1938 to 17 individuals ihvcancer 
research fields such as biocheaiiistry , physiology, and genetics, ^jsain- , 
ing in areas other than cancer research was made possible in 1944 wi^h ;; 
passage of the Public Health Service (PHS) Act' which provided NIH witR 
general 'authority to support ."research and research ;training. Sxabsequent* 
legislation and executive Action gradually added to the number of in§ti- 
tutes at »NIH with authority for categorical research training i. Listed * 
below aire the il Institutes^ of NIH and tKe • year 'Established. - 



^oi^es 



NCI * National Cancer Institute > ^ * 

NIAMDD National Institute of Arthritis, Metabolism, and 

Digestive Diseases ■ 

'niaID National Institute of Allergy and Infecti6us D^^ 

NIDR National Institute of Dental Research ^ - ' 

NHLI . Natipnal Heart and Lung .Institute 

NINCDS National Institute of \ Nevjfologicai and • Commv^nicltive 

' ' \. Disorders, and' Stroke . ^ 

NICHD National Institute of Child Health /and Human Dev^opment 

NIGMS Natioilkl Institute of General Medical Sqienfeas . 



1937. , 

I947I 
1948-^ 
.1948-^ 
^1948 

1950 
19j63 
'1963^ 



Established originally as Experimental Biology and^M^fifeCTine 
Institute, it became the National 'Institute of Arthp.*#s and Metabolic - 

T)iseases^iirT950^nd the~National Institute of Artnritis , Metabolism, - 
cuid Digestive Diseases in 1972. \^ , «> 

2Established in 1948 as the National Microbiological Institute, it ^ 
became the National Institute of ^ller^y and Infectious Diseases in 1955, 
%he Dental HygieAe Unit of NIH was created in 19^1 and in 1948 became 
the NIDR. \ . ^ ' ^ \ ' ' 

%IGMS existed as a. division of NIH beginning in 1958, but was npt ; \ 

.established as an Institute until 1963. " v _ 
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.Nfel • National Eye Institute-- 

NIEHS Natiopjii Institute of En^firpnmpntal Health Science 
NIA ' National Institute of Aging , * * 



• 1969^ 
. 1974 



The Nationqil InstiHute of Mental Health ^was' established in 1948. • 
,It remained within the NIH- tint il 1967 when ' it became an independent 
bureau bf the Public HealtHSService. In April 1968, another Reorganiza- 
tion .created the Health Services and Mental Health Administjfation 
(HSMHA) which abstwrbed the NIMH along with other service' and manpower 
.training pyogranls. On July 'l, 1?73, as pa^t of a " reorganization of the. 
health components of DHEW, the HSMHA was abolished. While two ney? - 
agencies. were created : at that time=.the. Health Services Administration 
o (HSA) ^nd the Health Resources Administration (HRA) -^NIMH was, trans- 
"f erred on an interim basis to NIH._ FoUowiiig further study and ^ 
issuance of a report on NiMH," the Depamient announced-^the formation" <> 
of the Alcohol, Drug Abuse and Mental Health Administration (ADAMHA) , 
effective September 2?, 1973. ' This new agency is comprised of NIMH 
and the National institute on Alcohol Abuse and Alcoholism, both of 
which were existing Institutes as well as the National Institute on 
Drug Abuse which Was newly established as part of the reorganization. 
The administratively created ADAMHA was subs equent^ly established 
legislatively through enactment of PL 93-282 on May _;L4, 1974. 

HRA°be(Zame a component of the Public Health Service, equal, in sta- 
tus: to the five othfer m aju i ag e a u l esv^o^h ^ Pnhl i a .Hejath_Jervi£e-jJI^^ 
■ ADAMHA, HSA, the Food .and Drug Administration (FDA> , , and the Center^for— 
Disease, Control (CDC) . . Under the HRA are the National Center for 
Health Services Research (NCHSR) , the. National Center for Health Statis- 
tics (NCHS); the Bureaui oJ^ Health Manpower and the Bureau of "Health ^ 
Plcinning and Resources- Development.' « * 

' ■- In recent ^ears, the | legislative authority for reseairch^tr^ning of 
both N];H and ADAMHA in relation to the' causes, and prevention^i-r'aisease ■ 
was Goiitained in Section ioi-of the Public Health ServicieiAct. This' 
authority has been replaced by Section 473 of the National Research 
Service Award* Act of', 1974' iinder^which -research training iS authorized 
upo>i certification of need as a Result of i continuing, studjjr. 

N»ith regard to clinical training supported by ADAMHA, . the previous 
. authority was contained in/Section 303 of the 'Public Health (Service Act 
which provided for training! and instruction to indi-viduals a*nd for > . 
.investigations and studies relating to ^^the care, treatment ahd ifeha-- 
Dilitation of the mentally ill, • ■ ^ 

That authority has been continued in the conforming -aniendments sec- 
■;ion of the NRSAA* and perhaps ma^e even more explicit by the language 
ikrhich now reads: , - " - ' , ■ 



SniEHS existed as a diVisJ 
.established as an IhstitutV 




of NIH beginning in 1966, but was not 
until 1969. * 
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To provide clinical training "and instruction and 
to establish and maintain clinical traineeships (with 
sucK stipends and allowances— j.ncluding -travel and 
subsistence expenses and dependency allpwances— for > ; 

• • ' the trainees as the Secretary may deem necessar?) » 

The authority for research training within HRA was previously pro- 
vided by Section 304 of the Public Health Service Act which authorized 
such training in Jfelatioa -to the development or, evaluation of health 
services and resources. This authority was amended by PL 93-353, 
entitled the "Health Services Research, Health Statistics, and Medical '.^ 
Libraries Act of 1974," enacted on July 23, IST^ The provision| of 
this act broadened the training authority in the area of health services 
research and evaluation^ to Include the NCHS and other units of HEW 
designated by the Secretary. - . . ^ 

Some sections of the National Research Act pertinent to this study 
are presented below. ^ ^ • 

FINDINGS AND DECLARATION OF ' PURPOSE , " • 

Sec. 102. (a) Congress^ finds arid declares that — 

U) the success' and^^^c^xfeinued viabi-litij^ of the Federal bio- 
medical and behavioral research effort depends on the availabi- 
. lity of excellent scientists and' a networj: of institutions of 
' exceU'ence capjkble of producing superior research personnel; 

(2) ^airect BupfSort of the training of ^scientists for careers 
in biomedical a^d behavioral research . is 'an appropriate and 
. necessary- role* for the 'Federal Governmisnt ; and 
" . ' (3) graduate research assistance ."^pro^rams should be the key 
elements in the trainir\g prograihs of ^ihe. institutes of the 
National Institutes of 'Health and the\. Alcohol, Drug Abuse, and 
Mental Health' Administration, 
(b) It. ia tile puj^pose aof this title to. increase the capability of 
the institute , of theT National^ institutes of Health and the Alcohol, 
\, Drug Abuse, and Mentai.&alth Administration to carry out their 
. / responsibilTity of ^-fcaint^aining a .superior national program of research 
into the physical* and^^isntal diseases and impairments of man. . ♦ • 



^Section 354. pf the PHS Act from which the HRA training authority is ^. 
derived was not amended by the National Research Act (NRA) of July 12, 
1974. It* is notf clear that HKAr training is covered by the provision? of 
Title J%of tf^e , NRA. 'HRA has participated in this study 'linger ' thi|J)o • p v 
assumption that' a. clarif icatioA of the legislation ^would .mal^e. theinT ^ 
\trafliing • authority also subject to Titie I of the NRA, No appropriatio^i 
for. "HRA training has been requested in^the administration, budget for 
FX?1976. ^ " / P 



(3) Effective July 1, 1975, National Research Service Awards may 
be made for research or research training in only those siabject ar.eas 
for which/ as determined xinder section 473, there is arneed for per- * 
sonnel. . . • 

STUDIES RESPECTING BIOMEDICAL AND BEliA^iJORAL 
^ RESEARCH PERSONNEL 

' Sec. 473. (a) The Secretary shall, in accordance with siabsection 
(b) , arrange for the conduct of a continuing study to — 

(1) establish (A) the Nation's overall need for biomedical and 
behavioral research personnel', (B) the sxjbject areas in which such 

, personnel are needed and the 'number pf such personnel needed in 
. each such areas, and (C) the kinds and extent of training which 
should be pr6yided such personnel; 

(2) assess (A) current training programs available for the 
training of biomedical and behavioral research personnel which are 
conducted under this Act at or through institutes under th6 National 
Institutes of Health and the Alcohol, Drug Abuse, and Mental Health:" 
Administration, and (B) other current training programs available 
•for the training of such personnel; 

(3) identify the kinds - of research positions available to and 
held by individuals completing such programs;' ' . - 

|4) determine, the extent feasible, whether the programs 
referred to in clause (B) pf paragraph (2) would be adequate to 
meet the needs established. under paragraph (1) if the programs 
referred to in clause (A) of paragraph (2) were terminated; and 

(5) determine what modif ica;)Aons in the programs referred to in 
paragraph (2) are required to meet the needs established under 
paragraph (1) . 

(b)(1) The Secretary shall request the National Academy of Sciences 
to conduct the study required by subsection (a), under an 'arrangement 
under which the actual expenses incurred by such Academy in conducting 
such study will be paid by the Secretary, if tlie National Academy of 
Sciences is willing to do so, the Secretary shall enter into such as 
arrangement with such Academy for the. conduct of such study.. 

' (2) If the National Academy of Sciences is unwilling to conduct 
such study unde:r such an arrangement, then the Secretary shall enter 
into a similar arraiigement^ with other appropriate nonprofit private 
groups or associations under .which such groups or associations .will >^ 
conduct such study and prepare and submit the reports thereon ;as ( 
provided in subsection (c)-. \^ 

(c) A report on the results of such study shall be submittefl by 
the Secretary to the Committee on Interstate and Foreign Commerce of 
the House of Representatives and the Committee on Labor and Public 
Welfare of the Senate not later than March 31 of each year., . . 



. , ADMINISTRATION . 

Under the training*^ authorities discussed in the previous section, 
NIH and ADAMHA have providedr-support /both for students in. the health 
professions interested in clinical practice ana also for those inter- 
ested in a research or teaching career. This distinction between 
clinical practice and research has not always ^een clearly made and is 
a source of^onfusion when discussing the programs and interpreting the 
data. Certain divisions of NIH, such as -the ^reau of Health Resources 
Development (formerly tjie Bureau of Health Manpower Education and now 
part of HRA) , have had programs intended primarily to support those 
interested in clinical practice. . Medical and dental students, nurses, 
and oth6r health professionals have been supported xinder these programs. 
However, most of the training programs of the "institutes of NIH were 
intended for the support pf people interested in research or teachirfg 
careers. . Tjiese-are called the research training programs to distincfuish* 
them from those offering clinical training. -It is these research train- 
ing programs that are the subject of the National Research Service 
Award Act and also of this report. 

In ADAMHA, the situation is different. Most of their training 
funds (about 80 percent) have been for clinical , training' rather than 
research training. Many of the psychiatrists and clinical psychologists 
supported by fellowships ahd traineeships of ADAMHA have received 
"clinical training. 

Most of the published data from NIH/ADAMHA do not show separate 
totals for clinical and research trainihg. Both are generally subsumed 
under the heading of Training Grants and Fellowships. As a consequence, 
one must exercise great care in trying to (relate data published else- 
where to those covered in this report, which refer only to the research 
training programs of NIH/ADAMHA. ' 

Another injpcjrtant distinction between NIEL and ADAMHA cpncerns the 
academic levepl of their trainees. The NIH programs in reqent years have' 
been fairly evenly divided between pre- and postdoctoral research train- 
ing. On the other hand, th^, ADAMHA researcJh* training programs are 
almost exclusively at the predoctora^l* level. ' . 
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SOME DATA SOURCES AND STUDIES 



>i . -DATA SOURCES 

Both aggregate and individual data are required for a comprehensive 
study of the national needs for biomedical and Behavioral research per- 
sonnel. For any supply/demand analysis undertaken, trends in under- 
graduate and graduate enrollments, baccalaureate and doctoral degrees 
awarded, predoctoral and postdoctoral levels of support, research and 
development spending, and salary scales must be considered. Much of 
this aggregate information has been collected by the National Institutes 
of Health (NIH) , the National Science Foundation (NSF) , the Office of 
Education- (OE) , the Department of Labor (DOL) ^ and the National Research 
Council (NRC).l For a micro'-study of career patterrts, longitudinal data 
on type of employer, work activity, field-switching, relative salaries, • 
and publication and citation* indices are important* These data are 
needed for biomedica.1 and behavioral specialties well as for broad 
fields if shortage and surplus estimates are to be made for disciplinary 
aread. Informatiorx. on the careers of Ph.D. (or equivalent) recipients 
is contained in five files of data concerning the education and work 
experience of individuals ' maintained by the National Research Council. 
Some data oh the careers of M.D. and other professional doctorate 
recipients are, available from a file maintained by the Association of 
American Medical Colleges (AAMC) . These, six data so\irces are briefly 
descril^ed below. 

1, Coraprchonsive Roster of Doctoral Scientists smd Engineers (NRC) 

V "Contained iij this file are records on 'all 1930-72 U.S. doctorate 
(Ph.D. or equivalent) recipients in science and engineering, 1930-72 U.S. 
doctorate .recipients in other fields who. Were identified from^the NSF 
National Register surveys (see below) as employed in science and^ngi^ 
neering, and recipients of 1930-72 foreign-earnedjfdoctorates who were 
similarly identified. This population includes approximately 272^200 
individuals — 10,400 with fpreign-earned doctorates afid 9,700 with 
nonscience-non««lgineering doctorates. Biographic and degree;^ information 



See the bibliography (Appendix E)-for spepif id references. 



is 



IS available on the whole population. Detailed 1972 and 1973 employment 
data on 44,000 respondents to a. sample survey accurately describe the 
current ^ployment situation for Ph.D. recipients. Survey data on "19 74- 75 
employment activities, should be available in December-^ of this year. . 



2. Doctorate Records File (NRC) * ■ \ ' 

Thi^ f iie contains biographic and degree infomation on 471,000 
individuals who earned U.S. doctorates (Ph.D. or equivalent) between 
1920 and 1974. Infoifmation on sources of graduate support and employ- 
ment plans (after earning the doctorate) are also included in. this file. 

3. National Registers of Scientific and Technical Personnel (NSF) 

Employment data On 171,000 doctoral scientists working in the , 
United States have been compiled from the 1960-70 surveys under the 
National Register of Scientific and Technical Personnel. Inconsistent 
coverage from year to year and from field to field has restricted the 
use of this file as a -source. of longitudinal infbrmation. However, an 
attempt to derive reliable population statistics, using the Doctorate 
Records File as a base*, is now bejLng made. When this effort is, com- ^ 
pleted aQd the file is combined.. with .the Comprehensive File, detailed 
informq^tion should be avaiJ^abl^'^^O^ careers of Ph.D. scientists from-^^ 
^i960-75. \ 

4. NIH File of Trainees and Fellowfe (NIH) 

This file includes biographic and detailed training pro^riku aix^c^x on 
94,000 individuals' supported by NIH 1961-71 training grants and l?|8-72 
fellowships. Training records for 1972-73 funded trainees and 1973-74 
funded fellows will be added shortly. Thife file has been collated with 
the above data sources so -that training support can^be considered in 
conjunction with, biographic characteristics, and career information. 

• '■ • ■ ; ' o ■ . ■ ' ' ^ 

5. Institute for Scientific Information ,{ISI) . 

Included in this file are records on 1, 180, (JOO individuals who have 
piablished articles in* world scientific literatiire during the period 
1961'^72 and records on 1,841,000 individuals who have be^n cited in 
this literature. These records have been , collated with some^ of the 
data^files above, adding a valuable outcome measure to other career 
pattern data. - 



6. Medical Faculty Profile (-^AMC) 



This file contains biographic and employment ' data on 23,0.00 recip- 
ients of the M.D'. and other professional doctorates who were members of 
medic^ school faculties in 1975. Plans are, now being undertciken to 
construct 1971-^74 data in this file so that longitudinal studies relating 
to the employment of medical faculty members can be made. 

Although the collation of the above files, on one hand, is useful 
in presenting a comprehensive picture of the career patterns of bio- 
medical and behavioral research personnel. It also raises some serious 
problems in. taxonomy. Differences in field classif icaition schemes used 
in the NRC, NSP, NIH, and AAMC files make it impossible to find a con- 
sistent definition of supply in the biomedical and behavioral fields — 
especially in the. clinical sciences. Differences in work-activity 
questions in the AAMC and NRC surveys raise some doubt ^out the compara- 
bility of the numbers of M.D.'s and Ph.D.''s who indicate that they are 
engaged in research. More detailed analyses of these data sources should 
result in a more consistent definition of the biomedical and behavioral 
research pool. . * 

While the coverage of the Ph.D. component of supply is reasonably * 
complete, M.D. researchers not associated with medical schools cannot 
be satisfactorily and comprehensively identified at the present time. 
It is hoped that M.D. ' s- employed by the federal government and industry 
will be included in future AAMC surveys. The Ph.D. sample used in future 
NRC employment surveys will 'also have to be augmented — especially in' the 
behavioral fields — in order to be able to report, with, confidence tnarket 
trends in subfields. * . 

Reliable data on the demand for biomedical and behavioral research 
personnel are not available at the present time. A survey of a sainple 
of employers of bioscience doctorate recipients is now being conducted 
by Westat, Inc. (for NIH) . A kjj^ey covering the behavioral fields— 
and perhaps an augmentation of the biomedical sample — will also be 
necessary. Also, a computerized data file with the program data on • 
individuals supported by ADAMHA and HRA mupt be generated and collated 
with the data sources riientioned aboVe so that individuals supported by 
these agencies can be identified in career pattern analyses. <^ Information 
on support from othei^ sources, especially at< the postdoctoral^^©!, ^ 
would also be useful, although no systematic means of collectirlg such 
d^a is apparent. - ■ /. 



. STUDIES . = 

_ k *;. . , _._ : ■ * 

1. Studies by Professional Societies 

Professional societies are a logical . source for manpower studies.- 
A few examples can be cited. A joint committee of^the- American Thoracic 
Society and the American College of Ch^t Physicians, for example, has 
completed a study of prpfessibnal manpower in the field of pulmonary 
diseases for the period 1971-72. The fillings include data on a full- 
time equivalence basis for physician faaffl.ty and trainees engaged in 
pulmona.ry research, the '^iiamber of I j t Klyy ed vacancies, and estimates 
of additional personnel needed to meeWthe requirements of medical 
school programs. The findings of th^ study have been compared with 
data for 1974-75 obtained by an ad hoc committee of the American Thor- 
acic Society to det^ermine supply ai^d demand for physicians and scientists, 
involved in teaching and research related to pulmonary disease in 
Departments of Medicine and 'Pediatrics. A comprehensive data base on 
surgical manpower will soon become available with publication of a . 
study sponsored by the American College of Surgeons and the - American 
Surgica J.. Association. Using 1945-1970 as a base period, the study wilL 
provide estimates of future supply and forecasts of utilization rates . 
for; the various sectors *"of surgical manpower. ' Other studies, more cir- 
cumscribed in sccpe, have been undertaken in rec^nt^years under the 
aegis of the American Society of Hematology . the^ American Academy of — 
Dermatology, and^ the Arthritis- Foundation. I , o 

. A very re'birf^ study by the American Society for Pharmacology and 
Experimental Therapeutics describes the demographic characteristics and 
*the employment of pharmacologists and highlights the iole. that federal 
support has played in training this manpower-. \ ^. ■ 

A 1971 report of the N^onal Program for De'tmatology concludes 
that the training grant has had. a major .influence on the growth of 
research programs in dematology and on 'the overall growth^^d develop- 
ment of ^ dermatology units. ' - . » - ' * 

2. Staff Studies . . . ' * . • ^ * ; . 

During the past i^ree months v-several membeifs of th^ Committee's 
'staff have begun quantitative analyses related to supply/demand for 
biomedical a^id behavioral ^research personnel , using ^published data and 
data available from/the soTirpes described above ^ Included among these ^ 
preliminary and e:cploratory analyses are a longitudinal- study of several 

- ■■ ■ ;• ^ ^ ^ . ■ \ ' '• ' • - ■-■ ' 
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supply components in the research pool, an evaluation of the^ future 
demand for research personnel in academia,^ industry, and the federal 
goverximent, and the development of an alternative approach for estima- 
ting the need for research personnel. Although none of these analyses 
has been completed, useful information has already been, compiled. Per- 
tinent portions of this infomation have been incorporated into Chapter 
of this report. During the next year, further developrment from these 
analyse^ ^re expected to lead tb a better understanding of the factors 
influencing the need\for biomedical and behavioral research personnel 
and will ehaljle the Cotn^nittee to^ provide more specific recommendations 
Concerning future Jevels of training.' 

3. Econometric Models ' 

During the past two months an attempt has been made under the 
present study by Richard Freeman, a Haifyard economist serving as a 
consultant to the Committee, to develop a "maizJj^tjaqdel" for the 
biological sciences. » Unlike standard requitement projections, market 
models take into consideration the adaptation of the science manpower 
system to ch^i>ging- ciifcumstances , including ctonges in i-esearch andi 
development, stipends, and other factors. Freeman has in the past con- 
structed" such models for the physical sciences and engineering. A 
preliminary model f or^ tjhe biological sciences has' been developed by 
Freemcin and his cdworkers^-'at^'Harvard ^from published aggregate data^n 
educational and career decisions /of individuals and on^deman^i-^actors 
such as the icost ,of employment, rel^ive salaries,' cind" the market value 
of the "fin^l produqt". ^Tentatiye /findings irldic,ate that the market- 
-for. biological scientists, unlike 'the market for other scientists, did ^ 
ndt collapse in the last five years. Relative salaries, numbers.^ '- , 
employed in the^field, R and D funding, and private ^ spending^ by drug and" 
medicine firms all seem to be increasing in the biosciences. On" the" 
supply side I enrollments- and numbers of degree recipients have been 
increasing, in contrast to- significant decreases, in the physical, sciences 
As for market conditions in the l^ate ]^970* s/ea^ly 1980' s, this prelim- 
inary analysis suggests the'' possibility of a significant oversupply of 
manpower in the bioscience area-i-partitrularly "^f the recent growth in 
gradugtte enrollments continues. / ^ ' 

' Much work reJnains before^ the factors influencing the bioscience 
market ,^re fully understood. Data from the f il^es available to \the 
ITational R*esearch Council (^escribed above) have 'not yet been used for 
this preliminary' model. ^ These data wi]^l provide valuable information 
about the market conditions in bioscience specialt-ies and about" the 
mobility of individuals *in these specialties. ■ v y - ^ . = 



4. Supply Studies 



During the past few months, the Committee and staff have mad^e a 
first ajbteittpt to identify longitudinal trends in components of the bio- 
medical and liehavioral research pool. Since the new doctorate-recipients 
have been, by far, the largest component of supply entries in recent 
years, particular attention is being paid to trends in enrollment and 
degree production. Attention is also being given to the field mobility 
_ of- biomedical and behavioral scientists- ;{i.ev, the a^ these * 

scientists to move both to other specialties within their broad field 
and to other science fields) . Factors that enhance qr inhibit mobility 
must be analyzed in d'et^iil. There is some indication that scientists 
hav e in the -past been alple to trans f er- to othe x^-^ elds and o tiifr employ* 
ment sectors in response to market demand. Whether biomedical and ^ 
behavioral scientists will be mobile enough to meet future demands and 
whether extensive training will be necessary are important issues to be 
investigated. The value of the postdoctoral appointment as a tool for 
re-Jiraining-ris a relateji issue to be considered. 

In orde^r to project the size of the biomedical and" behavioral 
research pool, it is necessary, of course, to analyze trends in the 
proportion of the supply- defined above who are engaged in research. 
The lehgth of the research career, the subsequent employment, and other * 
factors related to career patterns must be investigated. All of the * 
above analyses depend on the availability of' reliable longitudinal data. 
It is hoped that data from the 1960-70 National Register surveys, 
weighted; by appropriate statistics, can <bie used in conjunction with 
1972-^75 data from the Surveys of Doctoral Scientists and Engineers to 
examine 15-year trends in the Ph.D. supply. ■ For the M.D. supply, only 
1971-75 data from the AAMC Faculty Profile have been collected so far. 

5. Deraand Studies 

Estimating the future demand for biomedical and behavioral scien- 
tists is a very difficult matter that has just begun to be explored by 
the Committee. The approach underlying the recent NSF projections^ 
divides the demand market into three components: academia/ the non- 
academic research and development sector, and the qther-employment 
sector. Projections of the demand for. biomedical apd behavioral scien- 
tists in academia can be made with some confidence^y examining trends 
in enrollments, faculty attrition, and enrichment (as Allan" Cartter^ has 
has dtoe^) . Trends in the growth of R and D a percentage of GNP^ ^ 



^National Science Foundation, Projections of Science and Engineering 
Doctoraie - Supply and ptilization, 1980 and 1985 , February 1975. 
3Allan M.. Cairtteir, "Scientific Manpower for 19-70-1985," Science -, 
vol. 172, April- 9, 1971. . ^ 
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"Tor/ of other^ihaices) can be used to estimate future demand in the non- 
acadonicJR and D sector. However, abrupt changes in R arid' D levels in the 
recent' past suggest that sUch estimates are not reliable. Very little^ ^ 
known about the d^emand for biomedical and behavioral scientists in 

"th^ third sector (nonacademic/non-R and D) . Studies of the career patterns 
of individuals who have entered this sector in the past should be under- 
taken to determine* the requirements and capacity of the sector, . - 
■ r In a very preliminary and exploratory effort Robert Weatherall, 
i^irector of Flacment at MIT and a consultant to the Committee , has 
surveyed a few representatives of industry and professional sodieties 
about their perceptions of the future labor market for biomedical and 
behavioral; scientists. The usefulness of demand surveys made in the / 
past is vety tn^^~o pen to ques tioity however, and -bhe-Gommitt^ intends 
to proceed^autiously in this part of its task. ; " ^ 



Alternative Approaches 



; ptiier ^pproac6es to 'the determination Qf national neecj for bio- 
medical and behavioral research personnel are being investigated. One 
such approach uses the total investment required toiseduce national 
expenditures for disease and disability in order to estimaCe the need 
for biomedical and behavioral "research. The level^of research expendi-" 
tures then determines the number of personnel requrred. The basic 
assumption underlying this approach is that biomedical arid behavioral ^ 
research is the primary "long-term process by which disease and dis- 
ability are reduced and that a prudent policy'bf investment in research 
in these areas* will pay off within a given time. The data required jfpr 
this study include total annual direct expenditures for, illness , the 
^^^nual rates of biomedical/behavioral training and research expenditures, 
rthe average annual research cost per researcher, aiad the size of the 
( current manpower pool* The manpower pool size can Bfe estimated from 
\ data in NRC and AAMC flies mentioned earlier; training. and research 
expenditures * are available from the federal agencies i The^'feocial 
Security Administration is now updating its 1963 estimates of the direct-^ 
cost of certain disease categories. An assumption must be made about 
the pay-off rate of the research investment.. Alternative estimates, of 
the need for biomedical and behavioral research personnel can be made 
by using alternative assumptions about this rate.' 
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